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SOME NEW SPECIES OF RUSSULA 


GERTRUDE S. BURLINGHAM 


(WitH PLATE 7 AND 1 TEXT-FIGURE) 


Most of the following species have been under observation for 
several years, and with the possible exception of R. simulans and 
R. ornaticeps they seem to be rare. Even these species are lim- 
ited in season and in habitat. The first collection of KR. Hib- 
bardae was made in 1916 by Miss Ann Hibbard who also col- 
lected the type of FR. viridi-oculata. She has made numerous 
water-color sketches of the species described from Vermont and 
has placed these at the disposal of Miss Eaton for the preparation 
of the plate which accompanies this article. 

On July 29, 1919, I found several specimens of KR. disparilis 
Burl. growing on Newfane Hill, Vermont, under yellow and 
white birches and poplars. This had previously been reported 
only from the type locality, Stow, Mass. The taste at first was 
sweet and nutty, then tardily peppery. The stipe in some speci- 
mens had a pink wash near the apex and base on one side. The 


lamellae in mature specimens were pale maize-yellow. 
Russula simulans sp. nov. 


Pileus fleshy, broadly convex, becoming infundibuliform with 
age, up to 11 cm. broad; surface reseda-green to ivy-green, paler 
on the margin, vinous-purple in the center, or slate-violet and 
green streaked together, or the whole .faded with some yellowish 
spots, viscid when wet, cuticle separable half way to the center, 
striate-reticulate under the lens and very slightly so to the naked 
eye, glabrous; margin even or scarcely striate-tuberculate for a 


depth of about one mm., inrolled nearly to maturity; context 


[Mycorocia for March (13: 67-128) was issued March 26, 1921] 
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white, firm, soon slightly peppery, without special odor ; lamellae 
white, heterophyllous, some forking part way to the margin or 
near the stipe, narrowed at each end, slightly decurrent, about 
mm. wide at the center, close; stipe white, firm, spongy-stuffe: 
nearly equal, 5.5-7 cm. X 2-2.2 cm., sometimes pruinose at the 
apex ; spores pure-white, ellipsoid, minutely echinulate with blunt, 
short projections, 6.25-6.87 X 8.75-9.37 p. 


L 


Type Loca.ity: Newfane Hill, Vermont, 1,600 ft. elevation. 

Hasitat: In woods usually under maple, birch, or oak trees, 
July and the early part of August. 

DistTRIBUTION : Newfane Hill, Vermont, and Magnetewan, 
Ontario, Canada. 

This species resembles R. variata, R. heterophylla, and R. bifida 
in certain respects. It differs from R. variata in its heterophyl- 
lous lamellae which seldom fork more than once. R. variata has 
a few short lamellae irregularly placed and the lamellae fork 
from two to three times.. From R. bifida it differs in its acrid 
taste, less forking and thinner lamellae, and in the vinous shades 
on the pileus. From R. heterophylla it differs in its acrid taste. 
This is probably widely distributed and because of its close re- 
semblance in the color of the pileus to that of R. variata, or in its 
green form to R. heterophylla has been referred to one or the 


other of the species. 


Russula ornaticeps sp. nov. 


Pileus convex-umbilicate, expanding when mature, with mar- 
gin drooping, at length somewhat infundibuliform in old age, up 
to 10 cm. broad; surface variegated in color, Parma-violet, lilac- 
mauve and bluish-violet intermingled with grayish-violet, the 
lilac-mauve being usually in the center, surrounded by the indigo 
with bluish-violet on the margin, covered with a pruinose bloom, 
viscid when wet, the pellicle separable half way to the center; 
margin even, when young, somewhat striate-tuberculate when 
mature; context white, except next the cuticle, where it is tinged 
with the surface color, mild then slowly slightly acrid in and next 
the cuticle; lamellae fleshy-white, sometimes becoming rusty 
spotted near the edge, equal, some forking near the stipe, venose- 
connected, narrowed at the inner end, rounded at the outer, close ; 
stipe white, occasionally washed with a faint tinge of violet. 
sometimes pruinose at the apex, irregularly striate, nearly equal 
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to abruptly narrowed at the base, 5-7 X 1.5-2 cm.; spores fleshy- 
white (t. 4), broadly ellipsoid, appearing minutely echinulate 








6, 
Fic. 1. R. viridi-oculata Fic. 4. R. ornatipes 
Fic, 2. R. simulans Fic. 5. R. praeumbonata 
Fic. 3. KR. Hibbardae Fic. 6. R. redolens 


under the 4, objective and reticulate under the oil immersion, 
6.25 X 7.5 pm. 


Tyre Loca.ity: Newfane Hill, Vermont, 1,600 ft. elevation. 

Hapitat: In rather dry mixed woods in dead leaves, almost 
invariably under hop hornbeam trees, July, 1,300 fo 1,600 ft. ele- 
vation. 

DisTRIBUTION : Newfane, Vermont, and Magnetewan, Ontario, 
Canada. 

This species has been found for four years from July 8 to 
August 4. It may occur earlier but I have rarely found it later. 
It is most abundant before the last week in July. It is very beau- 
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tiful when growing, but rather difficult to find on acount of its 
color. The peppery taste seems to be confined to the cuticle o1 
the context adjacent, and becomes perceptible after thorough 
chewing. In color this resembles Rk. cyanoxantha but differs in 
the slight peppery taste, the equal lamellae, and the. absence of 
cystidia. From R. heterophylla it differs also in the color of the 


spores. The beauty is lost in drying. 


Russula viridi-oculata sp. noy. 


ileus fleshy, thin, soon plane, from 2.3-6 cm. broad; surface 
dark dull-green (264—t. 4) or darker blue-green in the center, 
shading to dull sage-green (278—t. 1) on the margin, fading 
with age to greenish-white (15—t. 1) toward the margin, viscid 
when moist, cuticle separable, slightly pruinose when young: 
margin even, recurved at first, extended when mature; context 
T 


white; unchanging, peppery, slightly pungent, with the odor 
green apples when fresh; lamellae white, equal, a few forking 
next the stipe, rounded and free, broad throughout, powdered 
somewhat with spores; stipe white, spongy, glabrous, equal, 5 
cm. X I-1.2 cm.; spores white, broadly ellipsoid, uniguttulate, 
apiculate, minutely echinulate. 


Type Locartity: Newfane Hill, Vermont, 1,500 ft. elevation. 

Hapitat: Under a group of pines in mixed woods, July 28, 
IQTQ. 

This may be distinguished from FR, aeruginea by the promptly 
acrid taste. It differs from FR. redolens in taste as well as in 
odor and color and in the spore markings. It is smaller than R. 
variata and differs in the lamellae forking only near the stipe. It 
is also a small delicate mushroom more like PF. fragiliformis in 
size and texture. 

Russula Hibbardae sp. nov. 


Pileus fleshy, broadly convex, then plane to depressed, up to 
10.5 cm. broad; surface vinous-purple to slate-violet on a back 
ground of Naples-yellow, unevenly colored, sometimes yellow 
with only a wash of slate-violet in places, pruinose-velvety, vis 
cid when wet, but soon dry, cuticle separable nearly half way to 
the center; margin even or slightly striate-tuberculate on extreme 
edge; context white, unchanging, slowly becoming slightly pep 
pery, without special odor; lamellae nearly white, then maize 
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yellow (t. 1-2), a few reaching only half way to the stipe, forking 
near the stipe or a short distance away, interveined, rounded, and 
only slightly attached next stipe, rounded at outer end, close, 
broad; stipe white, unchanging, pruinose at apex, spreading a 
little next stipe, otherwise equal, firm, then spongy, 3-7 cm. 
 1.5-2.3; spores maize-yellow (t. 2-4); apiculate, symmetrical, 
echinulate, with spiny ridges forming reticulations, 6.2 * 7.5-8 p. 


Tyre Locatity: Newfane Hill, Vermont. 

HapitTaT: In dead leaves under beeches, August. 

DisTRIBUTION : Found in two different localities on Newfane 
Hill. 

This species seems rare and very distinct. The peppery taste 
develops slowly and seems to be chiefly in the cuticle. I have 
found the species each summer since 1916 and although I have 
searched for it during July for three years I have not seen it until 
toward the end of the first week in August. As a rule the vinous 


color is more prominent toward the center of the pileus. 


Russula redolens sp. nov. 

Pileus convex, then plane, depressed in the center, up to 4.5 
em. broad; surface dark drab-green to greenish-gray, sometimes 
paler toward the center, viscid when wet, appearing dull and 
pruinose when dry, cuticle separable; margin nearly even; con- 
text white, taste strong and disagreeable, becoming slightly pep- 
pery, odor when dried like strong celery, persisting; lamellae 
pure-white, equal, some forking near the stipe, midway to the 
margin, or near the margin, venose-connected, narrow at the 
inner end, broadest in the center, rounded at the outer end; stipe 
white, tapering toward the base, spongy, becoming hollow, gla- 
brous, 2 cm. X I cm. at apex, much narrower at the base: spores 
pure-white, very minutely echinulate, 5-7.5 X 5.6-7.5 mu. 

Type Locatity: Newfane Hill, Vermont, 1,600 ft, elevation. 

Habitat: Under maple, oak and spruce, or beech trees, August 
3 and II. 

DisTRIBUTION: Newfane Hill and South Londonderry, Ver- 
mont. 

This can be distinguished from all other green species of Rus- 
sula by the strong celery-like taste and odor, which becomes 
noticeable in drying. The odor of the type collected in August, 
1916, still persists in 1920. 
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Russula praeumbonata sp. nov. 

Pileus fleshy, conical then expanding, with a large umbo, up 
to 5.5 cm. broad, surface scarlet-red to Nopal-red or ox-blood 
red on the umbo, glabrous, viscid when wet, with cuticle separable 
half way to the center; margin becoming widely striate-tubercu- 
late; context white, unchanging, brittle, without special odor, mild 
in taste; lamellae white, equal, simple, finely serrulate, venose- 
connected, adnate ; stipe white, tapering upwards, very brittle and 
fragile, stuffed, becoming hollow, up to 10 cm. long by 1 cm. 
thick ; spores pure-white, broadly ellipsoid, very echinulate, apic 
ulate, 6.2-8.75 & 8.75-10p. 


Type Locarity: Stow, Massachusetts, Simon Davis. 

Hasitat: In a swamp under deciduous and coniferous trees, 
September. 

DisTRIBUTION : Stow, Massachusetts, Newfane, Vermont, and 
Magnetewan, Ontario, Canada. 

This is related to R. purpurina and R, uncialis, but differs from 
both in the presence of an umbo, in the more distant lamellae, the 
absence of red on the stipe, and the larger, more ellipsoid and 
more echinulate spores. From FR. purpurina it differs further in 
that the lamellae remain nearly white even in drying, while in R. 
purpurina they become decidedly yellow. Three collections were 
made from the type locality in 1917 and one in 1918. 

Late in August, 1919, I collected in Newfane, Vermont, two 
specimens of apparently the same species. The taste of these 
seemed to be at length slightly bitter as did the specimen foynd at 
Magnetewan. 

556 LAFAYETTE AVENUE, 

BROOKLYN, NEw York 


EXPLANATION OF PLATE 7 


Fig. 1, 5. Russula simulans. 
Fig. 2. Russula ornaticeps. 
Fig. 3. Russula viridi-oculata. 
Fig. 4. Russula Hibbardae. 
Fig. 6. Russula redolens. 








THE LIFE HISTORY AND IDENTITY OF 
“PATELLINA FRAGARIAE,” “LEPTO- 
THYRIUM MACROTHECIUM,” AND 
“PEZIZA OENOTHERAE” 


C. L. SHEAR anv B. O. DopdcGE 


(WitH PLATES 810 AND 5 TEXT-FIGURES) 


During our studies of the causes of decay and spoilage of 
small fruits in picking, shipping and marketing a number of fungi 
have been found which have been only recently or not heretofore 
reported on fruit. The pathological and economic aspects of 
these organisms will be treated in a separate paper. We would 
direct attention here to only one point of distinct pathological 
significance brought out by this study and that is the importance 
of a full knowledge of the life history, identity, and synonymy 
of pathogenic fungi. The conidial form of the organism under 
consideration here was recently recognized as the cause of disease 
and decay in strawberries in this country, referred to the form. 
genus Patellina and described as a new species, P. fragariac 
Stevens and Peterson (1916). Obviously, if this pathogen were 
really an undescribed species new to this country and restricted 
to the strawberry, its pathological and economic aspects would 
be quite different from those of an old and widely distributed 
organism known to occur on a variety of hosts in three forms, 
not only in this country, but in Europe and South America, as 
now proves to be the case. 

The present paper treats of the life history, morphology and 
taxonomy of this particular fungus which has been found fre- 
quently by the writers on strawberries and other small fruits and 
is now shown to occur on a great variety of plants and plant 
parts. Besides the new information brought out in connection 
with the interesting life history, morphology and host relations 
of this organism, there are other facts strikingly illustrated by 
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the list of synonyms given. Though this list is probably incom- 
plete it shows that the fungus has not only been described under 
various generic names but that the conidial form has been re 
ferred to such widely separated genera as Dacryomyces, among 
the Basidiomycetes and Sphaeronema and Tubercularia among 
the Imperfecti. This is an excellent example of the confusion 
which prevails in the present nomenclature and taxonomy of the 
ascomycetes. This deplorable condition must be remedied befor¢ 
much permanent progress can be made in systematic mycology. 

It has been found that three distinct types of fructification are 
developed in the life cycle of this fungus. The oldest name 
which we have yet proved to belong to the first or conidial stage 
is Hainesia lythri (Desm.) v. Hohnel (see pi. 5). The second or 
pycnidial stage, will be referred to as Sclerotiopsis concava 
(Desm.) (see pl. 9), and the third or ascogenous stage as Pesizella 
lythri (Desm.) (see pl. 10, figs. 10-22). 

The first record we have of the conidial form of the fungus in 
our laboratory is by the late Dr. W. Ralph Jones who secured 
cultures from Rubus in May, 1912, which were referred tenta- 
tively to Patellina. The fungus was next found on decaying 
strawberries sent by Mr. G. M. Darrow of the Bureau of Plant 
Industry from Tennessee. It produced shallow cup-shaped, pink- 
ish-yellow bodies and was doubtfully referred to the genus /:.r- 
cipula. In 1915 specimens of decaying strawberries bearing the 
same fungus were received from Hammond, Louisiana. Several 
other collections were also received from the same locality the 
same season. This conidial stage on strawberry was described 
and figured by F. L. Stevens and A. Peterson (1916) as Patellina 
fragariae n. sp. 

During the spring of 1918 the writers found the rot caused by 
this fungus to be very common on strawberries in the markets of 
New York City and Washington and a thorough study of the 
organism was undertaken. The same year what appeared to be 
the same fungus was found frequently on rotting dewberries at 
Hamlet, Cameron and other points in North Carolina and at 
Hammonton, New Jersey. It has also been found on red and 


black raspberries in the New York markets and is not uncommon 
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on blackberries in New Jersey. A few sporodochia of the same 
fungus were found in April, 1920, on old dewberry vines from 
Cameron, North Carolina, and cultures were readily obtained 
from this material, showing that the fungus had survived the 
winter on the old vines. 

The material from North Carolina was also found to bear con- 
spicucus brown or black sclerotium-like pycnidia which proved 
to be Leptothyrium macrothecium Fckl. This was reported by 
Fuckel to occur on a variety of hosts, one of which was Rubus. 
On account of the close association of the Hainesia sporodochia 
and the Leptothyrium pycnidia and the great similarity of the 
spores of the two forms a possible genetic relation was suspected. 
If this was true the Leptothyrium stage, being evidently of a 
more persistent and resistant character than the other, might be 
the means of carrying the fungus over the winter. It may be noted 
here that cultures from these pycnospores produced typical coni- 
dial sporodoehia. The pycnidial stage was also produced at will 
on leaves and stems of Rubus and other plants by spraying with a 
suspension of conidia. 

Assuming that this fungus had but two lower spore forms it 
now remained to find the ascogenous stage. If any similarity in 
form was to be expected between the pycnidium and the ascocarp, 
Hypoderma might perhaps be suggested on account of its slight 
superficial resemblance to the pycnidia and its occurrence on some 
of the dewberry canes. On the other hand the sporodochia sug- 
gest in form a possible small discomycete of similar appearance. 
The discovery a little later of a small amber-colored discomycete 
on old leaves of raspberry at Arlington Farm, Virginia, July 24, 
closely associated with both sporodochia and pycnidia was imme- 
diately followed by pure cultures from ascospores which proved 
‘the genetic relation of the three forms. A search of literature 
and herbaria showed that a discomycete apparently agreeing in 
all respects with the one found on raspberry leaves, had been 
described as Pezisa (Mollisia) oenotherae C, & E. (1878) and 
distributed as No. 846, Ellis and Everhart, N. A. F.and 244 Fun. 
Col. All three forms were found occurring together on stems of 


Oenothera biennis on the same herbarium specimen of No. 244 








138 


MYCOLOGIA 


in the New York Botanical Graden and several other herbaria. 






The conidial stage was named Sphaeronema corneum C. & E 
(1878) and distributed as No. 2074, E. & E., N. A. F. and the 
pycnidial stage was distributed as Leptothyrium protuberans 


Sacc. No. 733; EF. & E., N. A. F. 











CULTURES INOCULATIONS 





AND 


The small, curved, hyaline spores of both conidial and pyc- 





nidial stages are produced abundantly and are easily recognized 






As they germinate readily on all ordinary nutrient media, it is 






not difficult to obtain pure cultures by the poured plate method. 






On two per cent cornmeal agar the young colonies show a white 






mycelium, the branches of which unite in fascicles projecting 





above the surface of the agar. The sporodochia appear on 






poured plates about the third day and in test tube cultures about 






the fifth or sixth day. In both tubes and petri dishes they are 






frequently arranged concentrically. In old cultures on potato 





















agar the sporodochia become brownish or almost black. On four 
per cent potato dextrose agar there is much greater aérial growth 
of mycelium and very small white sporodochia are formed in 
the water of guttation while those below on the agar are brown, 
especially when old. 

Cultures of the conidial stage were obtained from strawberries 
in the market and inoculation experiments were carried out to 
determine whether the rot could be readily produced by artificial 
inoculations. As it is impracticable to thoroughly sterilize the 
surface of berries, clean, fresh fruit was chosen, the berries set 
on the calyx end in damp chambers and inoculated at the tip. A 
drop of water containing conidia was simply placed on the end 
of the berry or the epidermis punctured with a needle, or rubbed 
lightly. The controls sometimes developed sporodochia, espe- 
cially those which had been punctured. The sporodochia orig- 
inate subcuticularly or intraepidermally. Berries that are inocu- 
lated by puncturing will always develop sporodochia unless 
Rhizopus appears at once and prevents. The results of a large 
number of experiments show that only a slight injury to the epi- 


dermis is necessary to bring about infection but we have no proof 
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that the germ tubes are able to penetrate the uninjured, normal 


cuticle of the strawberry. 

As the skin of many berries is usually injured and insects prob- 
ably carry spores from berry to berry, it is frequently only neces- 
sary to provide moisture to insure development of sporodochia. 
It was found to be much more satisfactory to carry on this work 
with blackberries and dewberries as individual carpels could be 
carefully inspected before inoculation. The same experiments 
were carried out on these berries with strains of the fungus found 
on the berries in nature. The fungus spreads to carpels adjoin- 
ing the one inoculated but slowly. Over-ripening brings about a 
softening or breaking of the cuticle so that such carpels become 
infected following surface inoculation. Berries in boxes were 
sprayed with a suspension of conidia, shipped from North Caro- 
lina to New York City and then placed in damp chambers. They 
developed large numbers of sporodochia. Boxes of berries simi- 
larly treated except that hulls were left on in picking, arrived in 
excellent condition and very few sporodochia could be found 
even after the berries had been left several days in damp cham- 
bers. The injury to the fruit caused by pulling off the hull ap- 
parently provides opportunity for the entrance of the fungus as 
berries picked with the hulls on are certainly not so susceptible 
to this and other fruit rot fungi which are not able to penetrate 
the unbroken cuticular layer. 

It is also a question whether this fungus is able to penetrate the 
cuticle and epidermis of a normal living leaf. It is likely in most 
cases where sporodochia are found on living leaves that some 
injury has occurred to the epidermis. There is frequently evi- 
dence of insect injury in such cases. Under favorable condi- 
tions the fungus having gained entrance to the tissue appears to 
be able to spread to the adjoining tissue so that the spots become 
larger and quite characteristic as noted by Halsted (1893) on 
Rhus and Massalongo (1908) on leaves of Rubus, also by Stevens 
and Peterson (1916) on fruit of strawberry. The pycnidial 
stage is seldom found on living leaves but Massalongo noted 
that it sometimes occurs on spots on Rubus leaves. Both stages 


occurred very abundantly here during August and September, 
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1920, on decaying leaves of host plants cut earlier in the seaso1 
On such old leaves sporodochia are apt to be overlooked becaus« 
of their very minute size. In some cases none is present thoug! 
the pycnidia are very abundant. 

There appear to be no morphological differences between the 
strains of the conidial form found in nature on fruits of species 
of Fragaria and Rubus. Many cross-inoculation experiments 
from one to the other have shown conclusively that the fungus 
can be readily transferred from the fruit of one of these hosts to 
the other. 

Strains from dead spots on living leaves of Fragaria, Rubus, 
Oenothera, Acer, Epilobium, Cornus, Smilax, five species of 
Rhus and dead leaves of Vitis, and from the fruits of Fragaria 
and several species of Rubus show practically identical characters 
in culture. 

The pycnidium is frequently one millimeter in diameter and as 
the wall is thick and composed of thick-walled cells it can be 
easily handled and thoroughly sterilized before being crushed out 
to obtain spores for cultures. When plated out and grown on 
the ordinary culture media sporodochia in no way distinguish 
able from those of Hainesia appear on the surface of the medium 
in three or four days. Such cultures have been isolated many 
times from the dark, heavy-walled pycnidial form on dewberry. 
strawberry, sumac, evening primrose, and other hosts and ther¢ 
can be no question of their being the pycnidial form of the sam« 
fungus that first appears as sporodochia of the Hainesia type. 

The various agar media upon which the fungus has been grown 
do not appear to be favorable for the development of the pyc- 
nidia although they are occasionally produced in agar. The 
fungus grows well on the cut surface of apples and produces 
sporodochia, some of which resemble a broadly ostiolate pyeni- 
dium (Ppl. 8, fig. 0). 

Strains of the Hainesia form isolated from a number of dif 
ferent hosts were grown on sterilized stems and leaves of black- 
berry in large test tubes. These cultures produced vast numbers 
of sporodochia within a week or two and then began to produce 


large, brown pycnidia of the Sclerotiopsis type. 
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So far as observed none of the cultures carried through under 
sterile conditions in petri dishes or test tubes has produced the 
perfect (Pesizella) stage. However, inoculation of wild black- 
berry leaves and stems under natural conditions in the woods pro- 
duced all three forms. On May 20, 1920, living leaves and stems 
were punctured, then sprayed with a spore suspension of a strain 
of Hainesia originally obtained from dewberry. The tissue soon 
began to die about the points of inoculation and by the middle of 
June sporodochia were very plentiful on the spots. As the leaves 
died during July and August typical pyenidia and discocarps of 
Pesizella oenotherae began to appear in abundance on the dead 
leaves, petioles, fruit stalks and small branches. The perfect 
and pycnidial stage continued to develop slowly down to the 
larger branches and stems during September. While it is not 
claimed that the perfect stage might not have arisen from natural 
infections in this case, the experiment shows that it develops on 
leaves and branches of the season’s growth and that it is unnec 
essary for the vines to lie over winter in order that, as is supposed 
with many ascomycetes, the ascocarps may mature in the spring 
and spread new infection. The ascospores of this Pesizella are 
set free or dispersed as soon as mature’and germinate readily. 
The problem of over-wintering seems to have been provided for 
to a large extent by the thick-walled closed pyenidium. It is cer- 
tain that many of these pycnidia pass through the winter un- 
opened although filled with spores which will readily germinate 
in April. 

Leaves petioles and runners of cultivated strawberry in a gar 
den were inoculated in the manner described above with similar 
strains of Hainesia, May 20. Brown spots formed about the in 
jured places and sporodochia began to appear within three weeks. 
By July 25 both sporodochia and pycnidia were abundant on the 
dead leaves of these and other plants in the same plot. No asco 
carps of Pesisella were found. 

Several leaflets of Rhus glabra were treated in the same man 
ner August 5. On August 20 it was noted that many inoculated 
leaflets on this plant showed dead areas with typical amber- 


colored sporodochia. Leaf hoppers had by this time injured 
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many leaves on this plant and infection had spread natural, 
also. As the leaves died and fell to the ground they began t 
develop pycnidia. The perfect stage has not yet been found on 
Rhus. 

Sclerotiopsis pelargonii Scalia has been reported on Pela) 
gonium leaves. As it was impossible to obtain a specimen of this 
species to compare with the pycnidial stage of Pezizella which ac 
cording to the description it appears to resemble closely, several 
leaves of rose geranium (Pelargonium capitatum) were inocu 
lated by puncturing and spraying with conidia obtained orig 
inally from a single ascus culture from Pezizella oenotherac. 
The plant was kept under a bell-jar for four days and well aired 
and sprayed with water. Blackish streaks soon began to spread 
along the veins of several of the leaves where punctured. On 
September 11 sporodochia of Haniesia appeared and on Sep- 
tember 14 most of the infected leaves bore typical pycnidia of 
Sclerotiopsis. A comparison of these pycnidia with Sclerotiopsis 
pelargoni Scalia will be made later. Scalia drew his description 
from specimens which developed on leaves kept in a damp cham- 
ber and does not mention finding any other form of fungus on 
the leaves. 

On September 5, Dr. Neil E. Stevens found at North Liver- 
more, Maine, on living leaves of Epilobium spicatum spots bear- 
ing sporodochia of Pezizella. Cultures made from this form 
differed in no way from those from other hosts. The leaves 
bearing conidia were placed in damp chambers from September 
g to 14 when they showed an abundance of the pycnidial form of 
the fungus. If leaves of any one of the host species upon which 
sporodochia are found are placed in a damp chamber for a week 
or two and kept fairly moist, pycnidia usually develop. 

A hill of dewberries at Cameron, N. C., sprayed with conidia 
from dewberry, May, 1919, showed no signs of sporodochia on 
leaves or stems during the next two weeks, although berries 
picked from this hill developed many sporodochia. These vines 
were cut in July, kept in a warm, dry laboratory until April, 
1920, and then placed on the ground in.the woods. On July 25 


they were examined. The leaves, fruit stalks and many of the 
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small branches bore an abundance of discocarps of Pesiszella 
oenotherae and also typical pycnidia and sporodochia of the same. 
During the latter part of August pycnidia began to appear on the 
larger stems and in September these pycnidia could be found even 
at the base of the vines. It is not unlikeiy that the fungus winters 
over in this condition as many unruptured pycnidia can be found 
on vines collected in the field in April, too early for them to have 
developed during the spring. Spores taken form these over- 
wintered pycnidia germinated readily. 

It is rather difficult to obtain large quantities of ascospores of 
Pezizella oenotherae. Noting that spores still within the ascus 
germinated readily, apothecia were crushed in water and the 
young asci separated so that when small drops were placed on the 
surface of agar media the spread of the water was sufficient to 
separate the asci, care being taken to secure the proper dilution. 
By marking a number of spots on the petri dishes the separate 
asci could be located after germination had begun. The asco- 
spores are so nearly the size of the conidia that they might other- 
wise be easily confused. In order to avoid this, only asci with 
germinating spores clearly distinguishable were transferred. Sev- 
eral dozen single ascus cultures were .made at this time and in 
all about two hundred pure cultures in plates and tubes were 
obtained from asci. Without exception all produced sporodochia 
agreeing with Hainesia. Twenty-five single ascus cultures were 
made from two apothecia on raspberry leaves from Arlington 
Farm, Virginia, July 23, and 110 tube cultures from ascospores 
on the dewberry vines first sprayed with conidia at Cameron, 
N. C., May 26, 1919, and kept on the ground in the woods at 
Radnor, Virginia, from April 15 to July 26, 1920. The culture 
work here summarized proves conclusively the genetic connection 
between the three forms of fruit bodies described. 


MORPHOLOGY 


The morphological features of the Hainesia stage of this fun- 
gus have been fairly well described by the authors of the various 
specific names which have been applied to it. Stevens and Peter- 


son (1916) have noted the variation in form, color and size of 







































144 


MycoLocia 





the conidial fructifications as they appear on rotting straw- 
berries and figured some of the essential features. Saccard 


(1881) figures conidia and branched conidiophores. 


I. ConrpraL STAGE, HAINESIA LYTHRI (Desm.) v. Hohn. 


By some writers these conidial fructifications are called pyc 
nidia, by others acervuli and by still others sporodochia. Ther« 
is great need of a thorough comparative study of the develop 
ment and morphology of the various forms before a terminology 
can be applied which will indicate the true nature and relation 
ships of different sporocarps that occur. Such studies made in 
connection with the life histories of the organisms should prove 
very helpful in determining the phylogeny and classification of 
the ascomycetes. For the purposes of this paper the conidial 
fructification of this fungus will be called a sporodochium. The 
fructification of Hainesia is a small disc-shaped body with a dis 
tinct excipulum-like base similar to that found in the apothecium 
of many discomycetes. It seems to the writers that this stage 
might well be placed among the excipulaceous fungi in the sys 
tem of Sacecardo. Considering only the variations of this one 

‘ stage it will be shown that the fruit body assumes a variety of 
forms, some of which might be considered sporodochia of the 
[ubercularia type, while others approach true pycnidia with 
more or less clearly defined, broad ostioles. 

In size the structures vary from a few conidiophores united in 
a fascicle with a minute globule of spores at the top, to a disc 
shaped body 1 mm, in diameter which is readily visible to the 
unaided eye. The color may be brown, white, black, pink, yellow, 
amber, or golden depending upon the host or medium upon which 
the fungus is growing, the age of the culture, or other conditions 
of environment. The most common color when dry is some 
shade of amber. When wet they appear white from the mass of 

hyaline spores that gathers in a droplet of water and covers the 

dise. Though ordinarily dise-shaped or patellate the sporodochia 
may be elongate and slender or even cylindrical. Such forms 
when dried and capped with a pointed mass of spores were mis 


taken by Cooke and Ellis for a Sphaecronema and described as 
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S. corneum (1878). When the spores of the flat types spread 
out so that the spore masses coalesce a Hymenula is suggested, 
as Hymenula rhoina (1893) (Ell. & Sacc.), Bub. & Kab. (1912), 
or a Tubercularia as interpreted by Halsted (1893) (T. rhoina 
Halsted). Ordinarily nothing which might be called a stipe is 
present, yet forms are met in nature and in cultures on twigs of 
Rubus in which there is a distinct stipe-like base surmounted by 
a flaring disk (pl. 8, fig. 7). 

The outer wall of the sporocarp is but a few cells thick. These 
cells are thin-walled and nearly isodiametric. Toward the mar- 
gin the cells are arranged in more or less parallel rows and be- 
come considerably elongated and branched. Very long, branched 
slender paraphyses-like hyphae line the cup portion and extend 
even beyond the margin, sometimes producing a fimbriated edge 
(pl. 8, fig. 10). These structures appear in no way to differ 
from the conidiophores in their morphology, as they are found 
among the sporophores in young fruit bodies. The spores are 
borne terminally and become quickly detached, but cohere in a 
mass which becomes elongated and cone-shaped in case the spores 
are not washed away or there is not enough moisture present to 
lead to the formation of the trembling drop on the sporodochium 
which no doubt suggested the name Glocosporium tremellinum to 
Saccardo. In nature very small sporodochia may develop on old, 
dead plant parts and in culture they form in the water of gutta- 
tion where there is an abundance of aerial mycelium formed. 
These fruiting bodies, consisting of a few conidiophores united 
together, are clearly gymnocarpous and of the Tubercularia type, 
being open from the very beginning. They scarcely resemble 
the large patellate, urceolate or flack-shaped structures commonly 
collected (pl. 8, figs. 1-4). The amount of margin or the depth 
of the cup may become so great as to form a globose or pear- 
shaped structure which in no way differs from a true pycnidium 
with a large ostiole through which the spores ooze in a broad cir- 
rhus (pl. 8, figs. 6, 9). In normal forms in nature most of the 
dark color is confined to the basal portion. The margin is at first 
inrolled (pl. 8, fig. 5), later becoming expanded and frequently 
revolute and lobed (pl. 8, fig. 2). 
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The conidia borne on simple or sparsely branched sporophores 
(text-fig. 1) are hyaline or only very slightly colored as seen 
under the microscope. In mass, however, the color is as variable 
as that of the sporodochium—white, pink, yellow, amber, brown, 
or blackish, depending upon the nature of the host, medium, 


moisture, age or other conditions. The usual color when dry is a 





Fic. 1. a. Various types of sporophores of Hainesia lythri 700 b 
Spores more highly magnified x 1200. 
light amber. The terms lunate, allantoid, curved and navicular 


have been used to describe their shape. Stevens & Peterson 
(1916) say they are straight or slightly convex on one side and 
concave on the other. Massalongo (1889) calls the pycnospores, 
which are the same shape as the conidia, navicular, and his draw- 
ings (l.c., pl. 10, figs. 19-21) suggest a boat or canoe viewed from 
the side as it floats on the water. Others describe them as straight 
with the ends sharply and obliquely angled. None has mentioned 
the small oil droplet frequently attached to one or both of the 
sharply pointed ends. 

The conidia are remarkably uniform in size and shape. The 
average size is about 6-9 & 1.5-2u. Saccardo’s record (1881) 
of 10-12,» long for the spores of Gloeosporium? rhoinum is evi- 
dently an error judging from the magnification indicated and also 
from the spore measurements of Hainesia rhoina (Sacc.) Ell. & 
Sace., No. 2278, E. & E., N. A. F., the spores of which are 
7-8 X 1.5-2 pm. 
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Il. PycnipIAL STAGE, SCLEROTIOPSIS CONCAVA (Desm.) n. comb. 


The pycnidial form has been most frequently referred to Lep- 
tothyrium macrothecium Fckl. A study of the type of the genus 
L.lunariae Kze., however, shows that this species is not congeneric 
with it. In further search for a generic name it was found that 
the genus Sclerotiopsis of Spegazzini was based on the same 
species as ours. His type S. australasica proves indistinguishable 
from Leptothyrium macrothecium. Sclerotiopsis is the oldest un- 
questionable generic name we have found for the pycnidial form. 
The pycnidium is a large, closed, shield-shaped or depressed, pul- 
vinate body which is packed with an enormous number of spores. 
Like the sporodochial stage this fruit body arises intra-epider- 
mally so that as growth continues the cuticle together with the 
upper wall of the epidermal cells is stretched and pushed up 
until a shield-shaped or pulvinate body is formed, entirely cov- 
ered by the upper part of the epidermal layer. On dewberry 
canes the epidermis may split at the center or in a line along the 
center. On leaves and large stems these pycnidia are nearly cir- 
cular in outline often collapsing at the center on drying. This is 


‘ 


the condition which suggested the specific name “concava” to 
Desmazieres. 

The color varies with the age of the pycnidium, being at first 
gray to argillaceous, then light brown. Mature specimens are 
shining chestnut brown or almost black. These changes of color 
are well shown on leaves of Epilobinm. - As carbonization of the 
cell walls progresses the color approaches more nearly chestnut 
brown. Ona substratum such as the blackberry cane the pycnid- 
ium is very smooth and shining, a feature not noticeable where 
the epidermis, such as that of a young Oenothera or Quercus leaf, 
is rough or covered with fine hairs. The pycnidium, being intra- 
epidermal, is long covered by the cuticle and cuticularized layer of 
the epidermis (fl. 9, fig. 17). The outer wall of the pycnidium is 
composed of small polyhedral thick-walled brown cells, the outer 
ones being somewhat flattened and brick-shaped. The inner 
ones have much thinner walls and are more angular, forming a 
rather broken or jagged border line. The basal or lower wall is 


made up of at least three distinct tissues. The first lying next to 
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the host cells below is composed of small thin-walled cells 
Above this is to be found a dark layer composed of rather larger, 
polyhedral cells. This becomes thinner toward the margin which 
would appear to offer a favorable place for the pycnidium to 
rupture, but so far as observed marginal dehiscence does not 
occur. Above the middle layer lies that from which the conidio- 
phores originate. It is composed of small, thin-walled, colorless 
cells (pl. 9, fig. 16). 


Fic. 2. a. Sporophores of Sclerotiopsis concava. X 700. b. Spores mors 


highly magnified. X 1200. 


In mature pycnidia the sporophores form a palisade-like layer 
covering the base of the pycnidium. They are 10-20 X I yp, fre- 
quently with short lateral branches (text-fig. 2). The spores are 
hyaline or faintly chlorine colored 6-9 X 1.5-2m. In old rup- 
tured pycnidia the spores in mass may approach olivaceous. They 
are borne apically on the terminal and lateral branches, some- 
times slightly adhering in chains as noted by Massalongo; but not 
ordinarily found in that condition as the spores usually separate 
as fast as they mature. They are boat-shaped, curved, acute, 
oblique-angled, convex on one side, slightly concave on the other. 
In keel view they are fusoid. 

No ostiole is formed and the dehiscence of the pycnidium is 
often delayed until spring. It may occur, however, within a few 
weeks after maturity if the weather is very moist. The rupture 
of the epidermis should not be confused with the splitting of the 
wall of the pycnidium. In oblong forms on small branches, the 
rupture may extend in a single line from end to end (fl. 9, figs. 
14, 15). In the circular types there are usually three or four 
cracks extending from the center toward the margin. The an- 
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gular segments thus formed (text-fig. 3) turn up or fold over 
exposing the spores which are quickly dispersed when wet, as 
they are surrounded by a mucilaginous substance which swells 
very quickly on addition of water and causes the spores to be 
pushed out and spread just as they are from the sporodochia. 





A 
Fic. 3. Pycnidia of Sclerotiopsis concava. a. Three pycnidia showing 
characteristic dehiscence. b. Pycnidium after having discharged all of its 
spores and dried. c. A pycnidium just previous to spore discharge. d. Pycnid- 


ium after spore discharge and the breaking away of the segments of the wall. 


III. AscoGENous STAGE, PEZIZELLA LYTHRI (Desm.) n. comb. 


The ascogenous stage has been found from the latter part of 
July to October. So far as known at present the discocarps were 
first described by Cooke & Ellis (1878). Ellis collected the speci- 
mens on Oenothera in August. They occur frequently associated 
with the other stages on dead leaves, petioles, fruit stalks and 
small branches of Rubus, and are especially abundant on the 
“bark” at the base-of stems of living Oenothera and on the mid- 
rib and petioles of Steironema. They are most easily seen in the 
morning when the dew is on or after a rain when all the plant 
parts are wet. The disc then appears white, about '2-1 mm. in 
diameter and flat. The sides and shert stalk-like basal portion 
are light-brown or amber colored. When dry they may retain the 
flat disc-shape, or the margin may become somewhat involute. 
In the latter condition they closely resemble the amber colored, 
hard resin-like dried sporodochia which are frequently found 
side by side with the discocarps. The pycnidia are not uncom- 
monly found on the same specimens with the other two forms. 
Ellis evidently sometimes mistook the large dried sporodochia 
for the Pesizella stage on stems of Ocnothera which he dis- 
tributed as No. 846, N. A. F. On the specimens of this number 
in the herbarium of the U. S. Department of Agriculture there 
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are several large amber colored sporodochia of Hainesia and not 
a single ascocarp of the Peszisella. The white appearance of the 
apothecia when moist is due mostly to the presence of a muci- 
laginous substance including large quantities of small globules. 
Addition of water produces a sort of emulsion which spreads in a 
white layer over the flat disc. This epitheciai substance may oc 
cur as the result of the disorganization of the upper ends of the 
paraphyses which in young ascocarps extend somewhat above 
the ends of the asci. The photograph (pl. 70, figs. 10, 21) shows 
some of this substance that persisted through the imbedding and 


sectioning processes. 





Fic. 4. Semi-diagrammatic view of a portion of the margin of the discocarps 


The stipe-like basal portion and the side walls of the apothe- 
cium are composed of a pseudoparenchymatous (plectenchyma- 
tous) tissue of light brown cells. At the margin the cells elongate 
forming a border of narrow cells arranged side by side (te.t- 
fig. 4). In view of this peculiar border or margin it is very likely 


that the apothecium is not “at first closed,” strictly speaking, 
but from the appearance of the young fruit bodies as they break 
through the upper wall and cuticle of the epidermis they would 
commonly be said to be “ closed at first then opening irregularly.” 
Whether the apothecium has a true stalk may be questioned. 
Sections show the base to be variable, in some cases at least stalk- 
like (pl. 10, fig. 22), and at others simply tapering downward 
and funnel-shaped. Perhaps the shape of the apothecia of those 
species placed by Boudier (1910) in the genus Micropodia best 
represents the condition found here. 

The asci are cylindrical, about 55-70 x 7-8 (text-fig. 5) 
The apex is not colored blue by iodine. Sections show that the 
ascus 1s truncate at the apex and would probably be called mar 
ginate by Boudier, although this does not show at all in speci 
mens. crushed out on a slide. 


The ascospores are straight or slightly curved, occasionall) 
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somewhat enlarged at one end, 8 X 2p, uniseriate when young 
becoming biseriate when mature especially toward the apex (pl. 
10, fig. 21). Spore dispersal is certainly not by “puffing” and 
air currents. The walls of the asci appear to deliquesce rapidly 
and it may be that insects and water are the chief agencies for 


the distribution of the ascospores. The paraphyses are narrow 


<< >ome 
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| | 
Fic. 5. Asci and paraphyses. Pezizella lythri. % 920. 


linear 60-70 X I-1'2p, simple or branched, at first extending 
above the level of fully developed asci. The tips spread out 
and disorganize, giving rise to the “epithecium” which is 
composed in part of the mucilaginous products of this disor- 
ganization (pl. 10, fig. 21). 

A comparison of the fruit forms of this species of fungus 
shows that the sporodochia and discocarps are so similar in their 
texture, size, color and general appearance as to be easily con- 
fused when dry. ‘Even in this condition, however, they can be 
distinguished with a fair degree of certainty with a good lens 
as the mass of conidia usually forms a heap giving a pulvinate 
or conical shape to the top of the sporodochium; whereas the 
discocarp ddes not retain such a spore mass and is nearly plane 
or somewhat concave. They are readily distinguished in wet 
weather or when a drop of water is put on the surface of the 
fruit body. Under such conditions the conidia collect in a large 
droplet which maintains its form in whatever positién the sporo- 


dochium be placed. Such a drop never collects on the surface 
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of the discocarp when wet. All three forms of fruit bodies or- 
dinarily arise intra-epidermally. With the growth of the 
apothecium the basal portion may extend downward so that the 
lower portions of the epidermis become surrounded by ceils of 
the fungus and are lifted up as the point of attachment elon- 
gates (pl. 10, fig. 22). The intra-epidermal habit is apparently 
quite fixed even when the leaf is covered with hairs. Sections 
through pycnidia on leaves of Pelargonium show that while the 
coarse, pointed hairs as well as the short, glandular hairs are 
raised so as to stand out like bristles on the wall of the pycni- 
dium, yet the fungus is found to have invaded the lumen of the 
lower part of the hairs to a remarkable extent. 


SYNONYMY 

In view of the occurrence of three distinct types of fructifica- 
tions in the life history of the fungus under discussion and con- 
sidering that one or all of these forms may be found on a ldtrge 
number of host plants, either living or dead, some of which are 
distantly related ; it is likely that the synonymy given here is not 
complete. This synonymy is based primarily uponacareful study 
of type or authentic specimens of most of the species discussed 
and on an abundance of fresh and herbarium material from 
various localities and hosts. A few probable synonyms based 
upon comparison of original descriptions only have been given. 


These are indicated in the list. 


I. ConrptaL STAGE, HAINESIA LYTHRI (Desm.) v. Hohn. 


DACRYOMYCES LYTHRI Desm. The oldest name we have posi- 
tively identified as beionging to any stage of this fungus is Dacryo- 
myces lythri Desm. In 1846 Desmaziéres described this species 
on the label accompanying No. 1545 of his Pl. Crypt. France Ser. 
I. A careful study of the fungus distributed under this number 
from three sets, two in the herbarium of the Department of Agri- 
culture and one in the New York Botanical Garden herbarium, 
shows that it is identical with the conidial stage of the Pesizella 
described here. Von Hoéhnel (1906 and 1918) had already 
pointed out that Desmaziéres’ plant is a true Hainesia. It may 
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seem remarkable that this form should have been referred to 
Dacryomyces, which is now well understood to be a genus of Ba- 
sidiomycetes. It must be remembered, however, that at the time 
this species was described, careful microscopic studies of these 
organisms had not been made and the reference to this genus was 
probably based upon the slight superficial .resemblance which 
large sporodochia of this fungus have to the fructifications of 
certain small species of Dacryomyces. 

SPHAERONEMA CORNEUM C, & E. The next description of the 
conidial stage which we have positively identified is under the 
name Sphaeronema corneum C. & E. (1878). The original de- 
scription is brief and one would scarcely think from reading it 
that it applied to our fungus. It was said to have “ cylindrical 
perithecia.” A study of authentic specimens on stems of Oeno- 
thera, however, issued by Ellis & Everhart in N. A. F. No. 2074, 
shows that there is no fungus on these specimens, either the one 
in the herbarium of the Department of Agriculture or in the New 
York Botanical Garden habarium, agreeing with the usual ge- 
neric characters attributed to Sphacronema. There are, how- 
ever, small sporodochia of Hainesia present with typical spores 
of this form. There is also found with the specimen of Pesziza 
oenotherae E. & E., N. A. F. No. 846, a note on the label stating 
that this species is accompanied by Sphaeronema corneum, E. & 
E. on the same specimens. Here we also find well developed 
sporodochia of Hainesia but no trace of a true Sphaeronema. 
It seems certain, therefore, that the fungus to which Cooke & 
Ellis applied the name Sphaeronema corneum is none other than 
the conidial stage of Pesizella lythri and its reference to Sphae- 
ronema was evidently due to the superficial resemblance of the 
sporodochia to the pycnidia of Sphaeronema; as has been already 
referred to in describing the morphology of this stage (p. 144). 

GLEOESPORIUM ? TREMELLINUM Sacc. This was found on 
leaves of Acer campestris in Europe and first described by Sac- 
cardo (1880). The long branched sporophores lead him to in- 
sert the question as to its belonging to Gloeosporium. Later 
(1884) he referred it to Hainesia as H. tremellina. His figures 
(1881) and his description agree so well with the conidial form 
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of Pesisella lythri, as found on Acer in America, that there can be 
little doubt of its identity. We have, however, seen no authentic 
specimens, of Saccardo’s species. 

GLOEOSPORIUM ? RHOINUM Sacc. This species found on leaves 
of Rhus glabra in Itaiy and figured by Saccardo in 1881, 
was later (1882) described by him. Still later (1884) this was 
made the type of a new genus Hainesia by Ellis and Saccardo. 
Specimens collected by Ellis on Rhus in New Jersey are also 
cited by Ellis & Saccardo in the description of the species. The 
spore measurements given with the original figures and descrip- 
tions are 10-12 K 3m. This may be an error. There is a possi 
bility, however, that Saccardo had another species of Hainesia 
with larger spores, as we suspect that one of this character does 
occur on Rhus, from the fact that there is on Rhus cotinus a 
Sclerotiopsis having larger spores, which has been described as 
Leptothyrium rhois West. by Fuckel (1870) but is not Westen- 
dorp’s species. Saccardo has proposed the name Gloeosporium 
rhois B fuckelti for Fuckel’s plant. This, according to Fuckel’s 
specimen, which we have examined, is a true Sclerotiopsis closely 
related to S. concava. The conidia in Ellis’ specimens on Rhus 
copallina in his herbarium and Rhus aromatica in N. A. F. No. 
2278 are only 6-8 X1.5-2u. Von Hohnel (1918) also found the 
spores from European specimens on Rhus to 7-9 X 1.6-1.8p. 
xcept for the measurements given, the figure and description of 
Gloeosporium ? (Hainesia) rhoinum Sacc. agree perfectly with 
Hainesia rhoina Ellis & Sacc. Authentic specimens in Eliis’ her- 
barium show that this is the same conidial form that is commonly 
found on several species of Rhus and other hosts in this country. 
In a later paper (1918) von Hohnel states that Hymenula rhoina 
(Ellis & Sacc.) Kab. & Bub. on Rhus cotinus is identical with 
specimens of Hainesia rhoina on Rhus glabra from Italy and 
North America. Von Hohnel finds the spores in Kabat’s speci- 
mens Fun. Imp. 749, to be 7-9 X 1.6-8 and not as given by Sac- 
cardo (1882) and by Bubak and Kabat (1912). The latter 
authors state that the spores are 6-10 X 2.5-4 but in a iater par- 
agraph in the same paper the measurements are given as 6-16) 
2.5-4. It appears clear that this is a typographical error, the 


” 


“6” in “16” being used by mistake instead of “oo. 
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TUBERCULARIA RHO!IS Halsted. This species collected by F. L. 
Stevens on Rhus radicans at New Brunswick, N. J., and issued 
and described in Seymour & Earle, Economic Fungi No. 273, 
May, 1893, is the same fungus that was later described by Ste- 
vens & Peterson as Patellina fragariae on fruit of cultivated 
strawberry and is identical with Hainesia lythri (Desm.) v. Hohn. 

HAINESIA EPILOBII Eliasson. We have seen no specimens of 
this species but the description (1897) agrees with Hatnesia 
lythri as found on Epilobium in this country. 

HAINESIA CASTANEAE Oud. This species on Castanea vesca 
and H. rostrupii Oud. (1902) on Quercus rubra according to the 
original descriptions agree very closely with H. lythri except for 
slightly thicker conidia, and are probably identical. Authentic 
specimens, however, should be examined in order to verify this. 

TUBERCULARIA ZYTHIOIDES C. Massal. (1908). No authentic 
specimen of this species has been seen but judging from the orig- 
inal description and its association with a pycnidial form, Sclero- 
tiopsis rubi C. Massal. which is apparently identical with Sclero- 
tiopsis concava, this conidial form is the same as Hainesia lythri. 
The fungus was found on leaves of Rubus caesius in Italy and 
the author suggested that the fungus might be the conidial stage 
and the accompanying Sclerotiopsis the pycnidial stage of some 
unknown ascomycete. The present investigations have verified 
this prophesy in every particular. 

PATELLINA FRAGARIAE Stev. & Pet. (1916). Authentic speci- 
mens of this species kindly supplied by Dr. Stevens and carefully 
compared and grown in culture leave no doubt that it is identical 
with Hainesia lythri (Desm.) v. Hohn. The form from straw- 
berry is shown (i. 8, figs. 3, 4). 


II. PycnipiAL STAGE, SCLEROTIOPSIS CONCAVA (Desm.) n. comb. 


This is the earliest name as yet positively connected with the 
pycnidial stage of Pesizella lythri. During the winter following 
the discovery of his “ Dacryomyces” on Lythrum, Desmaziéres 
found on decaying leaves of Rosa, the branches of which had 
been cut the preceding summer, a fungus which he described as 


Ceuthospora concava (1847). An examination of his specimens 
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of this fungus in Pl. Crypt. France Ser. I, No. 1625 shows that 
there is a single cavity in the pycnidium as he stated and that 
there is no stroma, hence it could not be correctly referred to 
Ceuthospora whose type is C. phacidioides, which has a clypeate 
stroma enclosing several distinct pycnidia. However, like so 
many genera this was poorly defined and contained a group of 
very diverse species not congeneric. Desmaziéres’ fungus proves 
to be identical with the pycnidial form of Pezizella lythri found 
on Rosa, Rubus and other hosts. Since this is the oldest specific 
name yet known to have been applied to the pycnidial form, it 
may be called Sclerotiopsis concava (Desm.) n. comb. The pyc- 
nidial form of Pesizella lythri is referred to the form genus Sclero- 
tiopsis of Spegazzini (1882) because it is identical with his mono- 
type of the genus, S. australasica, as shown by careful study of an 
authentic specimen of Spegazzini’s species preserved in the her- 
barium of the New York Botanical Garden. Diedicke (1911) 
basing his interpretation of this genus apparently on that of 
Allescher (1901) and on S. cheiri described by Oudemans, and 
other forms previously referred to Phoma, revises the original 
diagnosis and includes several species with multilocular stromata 
clearly not congeneric with Spegazzini’s type. V.Hohnel (1914) 
has already pointed out Diedicke’s error in the interpretation of 
Sclerotiopsis. The latter’s: mistake might perhaps have been 
avoided if the type method of applying generic names had 
been followed and the application of Spegazzini’s genus re- 
stricted to species congeneric with his monotype, S. australasica. 
Of course even then one might have such broad views of generic 
limits as to include forms having large multilocular stromata ; but 
it seems best to the writers to keep such forms separate until more 
is known about the constancy and taxonomic value of such char- 
acters and the life histories of the organisms. On a basis of a 
comparison of morphological characters, one might be justified in 
regarding Pilidium Kunze (1823) as a synonym of Sclerotiopsis 
and in substituting Kunze’s name for this pycnidial form. The 
monotype of Kunze’s genus, P. acerinum Kze. (not Leptothyrium 
acerinum attributed to (Kunze) Cda. as found in some exsiccati, 
e.g-, D. Sace. Myc. Ital, Nos. 762 and 974) is almost if not quite 
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identical in the structure of the pycnidium and scarceiy differs 
from S. concava in any way except in the shape and size of the 
spores. 

LEPTOTHYRIUM MACROTHECIUM Fckl. Fuckel (1870) de- 
scribed this species from leaves of Rosa, Potentilla, Quercus, and 
Rubus in Germany. Specimens in his exsiccati, Fun, Rhen. Nos. 
551, 553 and 1714 on leaves of the first three hosts respectively 
and others on leaves and stems of Rubus from Fuckel’s her- 
barium have been examined. The specimens are identical with 
Sclerotiopsis concava (Desm.), the pycnidial form of Pesizella 
lythri found in America on a great variety of hosts. Leptothy- 
rium macrothecium has been figured by Saccardo (1881) and by 
Laibach (1908). The latter has an excellent figure of a section 
of a pycnidium showing the character of the thick wall and a 
palisade-like layer of conidiophores extending across the base of 
the pycnidium. Laibach makes no mention of finding a conidial 
fungus corresponding to the Hainesia stage associated with the 
pycnidia. 

No. 552, Fun. Rhen. was originally labeled Leptothyrium ma- 
crothecium f{. rhois in Fuckel’s herbarium. This form resembles 
the species superficially except that the surface of the pycnidium 
is somewhat rugose. The spores are 14-15 long. Noting these 
differences Fuckel later (1870) referred the fungus to L. rhois 
West. Westendorp’s plant, however, as already pointed out (p. 
154) is quite different from Fuckel’s. Fuckel’s form Rhois is 
not a Gloeosporium as stated by Saccardo (1884). The fungus 
agrees in all morphological characters except spore measurements 
with L. macrothecium and seems undoubtedly congeneric with it. 
Typical L. macrothecium has been frequently found on both 
native and introduced species of Rhus about Washington, but we 
have never found the form with large spores described - by 
Fuckel. The occurrence of this second species of pycnidial fun- 
gus on Rhus seems to justify the belief that it belongs to a dis- 
comycete congeneric with Peszizella lythri and probably has a 
conidial form similar to Hainesia lythri. A pycnidial fungus 
very similar, if not identical, with this is Pilidium acerinum Kze. 
which occurs in Europe on Acer and Carpinus leaves. It has not 
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yet been reported in this country so far as we can learn. If this 
is found t6 be congeneric with Sclerotiopsis, as suggested above, 
the name Pilidium Kunze (1823) would displace Sclerotiopsis of 
Spegazzini (1882). A thorough search for the ascogenous and 
conidial stages of this fungus should be made where this Pilidium 
occurs. 

The first report of the pycnidial form of Pesizella lythri on 
strawberry in this country was that of Saccardo (1913). The 
specimens were collected by Dearness, No. 3507 b, in Canada. 
A portion of this material kindly contributed by Professor Dear- 
ness is interesting, as it shows that besides the typical L. macro- 
thecium pycnidia there are also present several sporodochia of 
the Hainesia stage. These seem to have been overlooked by Sac- 
cardo if they were on the specimens sent him. 

LEPTOTHYRIUM PROTUBERANS’ Sacc. This specific name was 
first attributed by Saccardo (1882) to Léveillé, as Saccardo 
thought at that time it was the Phoma protuberans of that author 
(1846). Saccardo was apparently misled by Roumeguere’s ap- 
plication of Levéillé’s name to his No. 516 Fun. Sel. Gal. on 
Coronaria myrtifolia, which was the first specimen Saccardo re-, 
ferred to this species (1882). Later (1884), he recognized the 
mistake, dropped the citation of Lévéillé and used the name as 
his own. Saccardo mentions (1882, 351) that his Leptothyrium 
protuberans is closely related to L. macrothecium. An examina- 
tion of Roumeguere’s No. 516 in Ellis’ herbarium shows that it 
is identical with L. macrothecium Fckl. and Sclerotiopsis con- 
cava (Desm.). 

SPORONEMA DUBIUM C. Massal. Massalongo (1889 a) de- 
scribed this species from Italy on Castanea. A little later the 
same year (1889 b) the same species is described and illustrated 
with colored figures. Through the kindness of Dr. Massalongo 
we have been able to examine and compare part of the type col- 
lection of this species as well as two others described and fig- 
ured at the same time. <A study of these specimens shows that 
this species is identical with Sclerotiopsis concava, the pycnidial 
form of Pezizella lythri. Massalongo described the spores as 
catenulate. Whether they are slightly catenulate just before or 
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at maturity is very difficult to determine positively. When 
packed in the pycnidium before it ruptures the spores sometimes 
appear to be catenulate. If so it is an evanescent character and of 
little or no diagnostic value. 

SPORONEMA QUERCICOLUM C. Massal. This was described 
(1889 a) and figured (1889 Db) at the same time as Sporonema 
dubium. Examination of type material of this also shows that it 
is identical with our plant. This was said to differ from S. du- 
bium in being argillaceous in color and dehiscing somewhat dif- 
ferently. Our study of many specimens of different age and 
condition shows that the color is variable, ranging from clay color 
through light brown and chestnut brown to black. Old speci- 
mens are usually darker than younger ones. The dehiscence of 
the pycnidia at maturity also varies greatly. S. castaneae C. 
Massal. (18890), which it was thought might also be a form 
of the same species, proves upon examination of part of the type 
to be specifically distinct, having considerably larger and differ- 
ently shaped spores. This species appears to be identical with 
Pilidium acerinum Kze. (1823). 

LEPTOTHYRIUM BORZIANUM F., Tassi (1896). This was found 
on Jambosa (Eugenia) vulgaris in the Botanical Garden at Siena, 
Italy. Tassi’s figures show clearly the form of the pycnidia 
which he says are concave or collapsed when dry. The charac- 
teristic navicular spores borne upon branched conidiophores are 
also shown. We have seen no authentic spécimens of Tassi’s plant 
but we have found typical Sclerotiopsis concava on the same 
species of Jambosa in the greenhouses of the New York Botan- 
ical Garden which agree in all respects with Tassi’s description 
and figure and which when cultured gave the typical sporodochia 
of Hainesia lythri. There seems scarcely any doubt, therefore, 
that Tassi’s species is the pycnidial stage of Pezizella lythri. 

SCLEROTIOPSIS POTENTILLAE Oud. (1900). This was found 
on Potentilla in Hoiland. Oudemans says this differs but little 
from S. australasica Speg. except that the spores are 1.5 » longer. 
This slight variation in the length of spores is very common even 
in Spegazzini’s own specimens. As the original description of 


Oudemans’ agrees in every respect with Sclerotiopsis concava as 
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found on Potentilla in this country, we have no hesitation in re- 
garding it as a synonym. 

SCLEROTIOPSIS PELARGONII Scalia (1903). This was based on 
specimens that developed on leaves of Pelargonium capitatum in 
damp chamber in Italy. We have seen no authentic specimens of 
this species but the description applies in all particulars to speci- 
mens of Sclerotiopsis concava which developed on leaves of the 
same host in a damp chamber in our laboratory .and also in 
nature on P. zonale in New Jersey. Sporodochia of Pezizella 
lythri have been found also in September on old leaves of Ger- 
anium maculatum, in the drug garden at Arlington Farm, Vir- 
ginia. 

SCLEROTIOPSIS RUBI C. Massal. (1906). This was found on 
dead spots on old leaves of Rubus caesius in Italy. The author 
compares the species with his Sporonema dubium and Sclero- 
tiopsis potentilla Oud. The original description agrees entirely 
with that of pycnidia of Peszizella lythri as found on various 
species of Rubus from different localities in this country. Though 
we have seen no authentic specimens of Massalongo’s species 
there seems to be no doubt that it is the same as Sclerotiopsis 
concava (Desm.). 

SPORONEMA PULVINATUM Shear (1907). Comparison of the 
type specimen of this species, which was found on cranberry 
leaves kept in a moist chamber, shows that it is identical with 
the pycnidial form, Selerotiopsis concava. We also find, upon 
examining the original material, other leaves in the same collec- 
tion bearing amber-colored spore masses which had been referred 
provisionally to Gloeosporium; but which upon careful compari- 
son now prove to be typical Hainesia lythri. Other specimens of 
the pycnidial form on Vaccinium macrocarpum have been col- 
lected in New Jersey and at Olympia, Washington. Judging 
from the character of the monotype of the genus Sporonema 
Desm. (1847) which is S. phacidioides, and also by study of its 
ascogenous stage, Pyrenopeziza medicaginis Fckl., which was 
demonstrated by Jones (1918), this is very closely related to 
Sclerotiopsis and Peszizella oenotherae, but it is apparently generi- 


cally distinct. 








SHEAR AND DopGE :PATELLINA, LEPTOTHYRIUM, PEziIzA 161 


CEUTHOSPORA RUBI Petrak (1911). This is apparently a 
nomen nudum, as we have been unable to find any description of 
it. The name is used on specimens distributed by Petrak in his 
exsiccati, Fl. Bohem. et Morav. No. 512 and was found on canes 
of Rubus thrysoideus. A specimen of this number which we have 


examined is identical with Sclerotiopsis concava. 


If]. AscoGENousS STAGE, PEZIZELLA LYTHRI (Desm.) n. comb. 


PEZIZA (MOLLISIA) OENOTHERAE C. & FE. Cooke and Ellis 
(1878) described this discomycete which Ellis collected upon old 
stems of Oenothera. An examination of a part of the original 
material from Ellis’ herbarium and also of the specimens dis- 
tributed in North American Fungi Exsiccati No. 846 and Fungi 
Columb. No. 244 shows that this is identical with the disco- 
mycete which we have found on this same host and on various 
other hosts associated with the conidial and pycnidial form, and 
which has been demonstrated by single ascus cultures and inocu- 
lation to be identical. If the ascogenous form has ever been de- 
scribed or reported from Europe we have been unable thus far 
to find it. The discocarps have been found abundantly on old 
leaves of Oenothera, Rubus, Gaura, Steironema, Prunus, Salix 
and other hosts. They are generally accompanied by the pyc- 
nidial form and also usually by the conidial form as well. 

PEZIZELLA OENOTHERAE (C. & E.) Sace. Saccardo (1889) re- 
ferred Cooke and Ellis’ species to Pesizella. This was merely a 
transfer of the species to this genus and was not based on any 
new material or information. 

Until we have much more knowledge of the life histories, com- 
parative morphology and taxonomic value of the various charac- 
ters and also can agree as to the generic types, it will be impos- 
sible to make any satisfactory disposition of the numerous genera 
and species of the discomycetes. In the meantime all attempts 
at classification must be regarded as tentative and of little value. 
The treatment of genera of discomycetes by the various systema- 
tists such as Phillips, Rehm, Boudier, Saccardo, von Hohnel and 
others is so diverse that one is left in a quandary as to what 


course to pursue in dealing with members of this group. 
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Mollisia, to which Cooke and Ellis referred this plant, seems 
to have been first used as a generic name by Karsten (1871), who 
includes 28 species, a considerable number of which he regarded 
as new. Peszizsa.cinerea Batsch might perhaps be chosen as the 
type of Mollisia, as it is one of the common species inciuded by 
Fries in his subgenus of the same name and is included in the 
first section by Karsten and Rehm. It is very doubtful, however, 
whether M. cinerea is congeneric with Pezizella lythri. Some 
idea of the confusion which exists in these genera may be derived 
from Von Hohnel’s statement (1919) in regard to Peszizella. He 
says that his investigation of over 50 species, which have been 
referred to this genus, shows that they represent 23 different 
genera! As he does not specify to which of these 23 genera our 
species, P. oenotherae, belongs, we shall leave it for the present 
where Saccardo placed it, only adopting as the specific name the 
oldest one applied to any stage of the species so far as at present 
known. 

SYNONYMS 

The synonymy of each stage of the fungus is given below, also 
the exsiccati which have been cited and examined, the various 
illustrations which have been published and the distribution and 
hosts so far as at present known. 

In connection with distribution and hosts it seems somewhat 
remarkable that so few collections of any of the three stages of 
this fungus should have been made or reported heretofore in this 
country ; and especially in view of the variety of hosts upon which 
it occurs and its abundance the past season in several widely 
separated localities. This indicates quite forcibly the scantiness 
of our knowledge of our mycological flora and the great need of 
more systematic collection and study before we can hope to know 
what species occur or their distribution as to localities or host 
plants. 

PEZIZELLA LYTHRI (Desm.) n. comb. 


I, Conrprat Stace, HAINESIA LyTHRI (Desm.) vy. Hohn. 
1. Dacryomyces lythri Desm. Pl. Crypt. France No. 1545. 1846. 
2. Sphaeronema corneum C. & E. Grev. 6: 84. 1878. 
*3. Gloeosporium? tremellinum Sacc. Michelia 2: 168. 1880. 
? 


4. Gloesporium? rhoinum Sacc. Fungi Italici, Pl. 1035. Jl. 1881 
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*5. Hainesia rhoina (Sacc.) Ell. & Sace. Syll. Fun. 3: 699. 1884 

6. Tubercularia rhois Halsted. Seymour & Earl. Economic Fungi No 
273. 1893. Also Bull. Torr. Bot. Club 20: 251. 1893. 

7. Hainesia epilobii Eliasson. Bih. K. Sv. Vet. Akad. Handl. III, 22: 16. 
1896. 

. Hainesia castaneae Oud. Ned. Kruid. Archief Ver. Med. Ned. Bot. Ver 
III, 2: 755. 1902. 

9. Hainesia rostrupii Oud. Ned. Kruid. Archief Ver. Med. Ned. Bot. Ver. III, 
2: 756. 1902. 


* 
] 


. 
2) 


0. Hainesia lythri (Desm.) v. Hohn. Frag. Myc. (in Sitz. Akad. Wiss. 
Wien. 115: 687. 1906). 

11. Tubercularia sythioides C. Massal. Madonna Verona 2: 39. 1908 

12. Hymenula rhoina (Sacc.) Bub. & Kab. Kabat & Bubak, Fungi Imp 
Exs. No. 749. 1910. 


3. Patellina fragariae Stevens & Peterson. Phytopathology 6: 264. 1916. 


I]. PycnipraL STAGE, SCLEROTIOPSIS CONCAVA (Desm.) n. comb. 


? 


1. Ceuthospora concava Desm. Ann. Sci. Nat. Bot. Ser. IIT. 8: 17 1847 
2. Leptothyrium macrothectum Fckl. Symb. Myc. 383. 1870. 


3. Leptothyrium protuberans Sacc. Michelia 2: 351. Mr. 1881. Syl!. Fun 


3: 635. 1884. 


4. Sclerotiopsis australasica Speg. Ann. Soc. cien. Arg. 13: 14. 1882 

5. Sporonema dubiunm C. Massal. Nuovo Giorn. Bot. Ital. 21: 166. Apr. 
1889. 

6. Sporonema quercicolum C, Massal. Nuovo Giorn. Bot. Ital. 21: 166. 
Apr. 1889. 

*7, Leptothyrium borzianum F. Tassi. Rev. Myc. 18: 171. pl. 173 F. 1896. 


*8. Sclerotiopsis potentillae Oud. Ned. Kruid. Archief III Ver. Med. Ned. 
Rot. Ver. 2: 248. 1900 

g. Sclerotiopsis pelargonii Scalia. Mycetes Siculi Novi. II. 2. 1903 

*1o. Sclerotiopsis rubi C. Massal. Malpighia. 20: 166 1906. 


11. Sporonema pulvinatum Shear. Bull. Torr. Bot. Club 34: 308, 3009 1907 


2. Ceuthospora rubi Petrak. nomen nudum. Flora Bohem. et Moray. Exs 
No. 512 II Ser. 1 Abt. Lfg. 11. 1912 


IT. AscoGeENous Stace, PEZIZELLA LyTHRI (Desm.) n. comb 


1. Pesiza (Mollisia) oenotherae C. & E. Grev. 6: 90. Mr. 1878. 
2. Pesizella oenotherae (C. & E.) Sacc. Syll. 8: 278. Dee. 20, 1889 


*No authentic specimens seen. 


Exsiccatr EXAMINED 
HAINESIA LYTHRI. 
Desmaziéres, J. B. H. J. Pl. Crypt. France 1545 as Dacryomyces lythri 
Desm. 1846. * 
Ellis & Everhart. N. A. Fun. 846. Pezisa oenotherae C. & E. with 
sporodochia (Sphaeronema corneum, C. & E.). 1881 or 1882. 


Seymour & Earle. Econ. Fun. 273. Tubercularia rhois Halsted. 1893. 
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Ellis & Everhart. Fun. Col. 244. Peziza oenotherae C. & E. with sporo 
dochia also in the four sets examined. 1894. 

Ellis & Everhart. N. A. Fun. 2074. Sphaeronema corneum C. & E 

Ellis & Everhart. N. A. Fun. 2278. Hainesia rhoina (Sacc.) Ell. & 
Sacc 

Kabat & Bubak. Fun. Imp. Exs. 749. Hymenula rhoina (Sace.) Bul 
& Kab. 1910. 


SCLEROTIOPSIS CONCAVA. 


Desmaziéres. Pl]. Crypt. France 1625. Ceuthospora concava Des 
1847. 

Fuckel. Fun. Rhen. 551, 553, 1714. Leptothyrium macrothecium Fck!l 
1870. 

Roumeguére, C. Fun. Sel. Gal. 516. Phoma protuberans Lévy. 1870. 

Vestergren, T. Mic. Rar. Sel. 61. Leptothyrium protuberans Sac« 
1882. 


Ellis & Everhart. N. A. Fun. 733. Leptothyriunm protuberans Sac 
1881. 


Ellis & Everhart. Fun. Col. 287. Lep 


othyrium protuberans Sace. 1894. 





Ellis & Everhart. Fun. Col. 244. Pesiza oenotherae C. & E. with pycnidia 
and sporodochia. 1894. 

Petrak. Fl. Boh. & Moray. Exs. Ser. II, 1 Abt. 512. “‘ Ceuthospor 
rubi n. sp.” 1912. 

PEZIZELLA LYTHRI. 

Ellis & Everhart. N. A. Fun. 846. Peziza oenotherae C. & E. 188 
and 1882. Only the conidial stage, Hainesia lythri, on specimens of 
this number in Herb. U. S. Dept. Agr. and N. Y. Bot. Garden. 

Ellis & Everhart. Fun. Col. 244. Peziza oenotherae C. & E. 1894. 

Ellis & Everhart. Fun. Col. 287. Leptothyrium protuberans Sacc. 1804. 
The discocarps are also found with this in the specimens of one 


set of this number in the Herb. N. Y. Bot. Garden. 


ILLUSTRATIONS 


CONIDIAL STAGE. 


Saccardo. Fungi Ital. pl. 1035. 1881. 
Saccardo. Fungi Ital. pl. 1039. 1881. 
Stevens & Peterson. Phytopath. 6: figs. 19-26. 1916. 


Engler & Prantl. Pflanzenfam. I, 1**: 400 fig. 206 A-C. 1900 
PYCNIDIAL STAGE, 

Fuckel. Symb. Myc. pl. 3, fig. 28. 1870. 

Saccardo. Fungi Ital. pl. 1489. 1886. 

Richon. Cat. Champ. Marne p. 520. 1889. 

Massalongo, C. Mem. Accad. Agr. Verona Ser. III. 65: pl. 3, fig. XIX 

‘ 5 2 @ 1889. 

Tassi. Rev. Myc. 18: pl. 173, f. 8. 1896. 

Oudemans. Med: Kruid. Archief III. 2: pl. 1, fig. 6. 1900 

Shear. U. S. Dept. Agr. Plant. Ind. Bull. 100, pl. 5, figs. 25-28. 109 

Laibach. Arb. K. Biol. Anst. Land. u. Forst. 6: 79. fig. 2. 1908 


Allescher. Rab. Crypt. Fl. 1: Abt. 7: 318, 334, 338. 1903 
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DISTRIBUTION 


Americas. The fungus has been found in one or more of its 
three fruiting conditions in Ontario (Canada), Maine, Massa- 
chusetts, New York, New Jersey, Maryland, District of Colum- 
bia, Virginia, North Carolina, Georgia, Florida, Wisconsin, Min- 
nesota, Ohio, Tennessee, Louisiana, Texas, Washington ( United 
States), and Argentina (South America). 


I;uropeE. Sweden, Holland, France, Germany, Bohemia, Italy. 


Hosts 


In the Americas the conidial stage has been found on dead 
spots on living leaves, or on mature fruit, dead leaves, petioles or 
stems of the following plants: Acer rubrum, Ampelopsis quingue- 
folia, Castanea dentata, Castanea (dentata X ?),Cercis canadensis, 
Cornus canadensis, Duchesnia indica, Epilobium angustifolinum, 
Eucalyptus globulus, Fragaria virginiana, F. virginiana chiloensis, 
F. mexicana, Gaultheria procumbens, Gaura biennis, Hicoria 
glabra, Jambosa (Eugenia) vulgaris, Lythrium salicaria, Nyssa 
sylvatica, Oenothera biennis, Vaccinium macrocarpum, Pelargo- 
nium capitatum, Pelargonium sonale, Populus nigra italica, Po- 
tentilla canadensis, Prunus scrotina, Quercus alba, QO. rubra, QO. 
velutina, Rhus copallina, R. glabra, R. cotinus, R, toxicodendrum, 
R. typhina, Ribes prostrata, Rosa rugosa prostrata, Rubus occi- 
dentalis var, (cult. black raspberry), R. strigosus var. (cult. red 
raspberry), R. idacus, R. setosus, Rubus spp. (wild blackberry ), 
Rubus villosus var, (Lucretia dewberry), Salix humilis, Smilax 
rotundifolia, Ulmus sp., Vitis cordifolia. 

The pycnidial stage has been found on all of the above hosts 
with the exception of Ampelopsis, Cercis, Cornus, Duche- nia, 
Geranium and Ribes. 

The ascogenous stage has been found on Castanea (den- 
tata X ?), Gaura biennis, Oenothera biennis, Prunus serotina, 
Steironema ciliata, Rubus strigosus idacus (cult. var.), R. villo- 
sus var. (Lucretia dewberry) and Rubus sp. (wild blackberry). 

All hosts from the United States and Canada except the fol- 
lowing are here reported for the first time: Fragaria, Ocnothera, 


Rhus, Rubus, and Vaccinium. 
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CONCLUSION 


Too much emphasis cannot be placed upon the great need for 
serious and concentrated effort in improving the conditions in 
mycology, which are so strikingly illustrated by the results of the 
present study. With such confusion prevailing in the taxonomy 
and such lack of knowledge of the morphology of the fungi as is 
here indicated, it is imperative that all mycologists and patholo- 
gists should unite in trying to remedy these conditions and to es- 
tablish a fairly stable system of nomenclature and terminology for 
the fungi. The most practical and effective plan yet suggested 
for establishing generic names is to fix a type species for each 
genus, which shall furnish a basis for a definite application and 
interpretation of the genus. We cannot hope for complete agree- 
ment as to the exact limitations of genera, but the application of 
the generic type method would at least insure that a certain 
species or small group of species would always be inseparabie 
from the generic name. This would certainly be a great improve- 
ment over the present practice so frequently followed of shifting 
the generic name from one species or group of species to another 
group with little or no consideration for the original species of 
the genus. 

This work aiso emphasizes the need of more careful study and 
comparison of all the morphological characters of the differ- 
ent forms or stages of the pleomorphic fungi. The various co- 
nidial and pycnidial fructifications when thoroughly studied and 
compared in detail will, we beiieve, show points of resemblance 
or difference which can be coordinated with their relationships 
to each other and to their perfect stages. Such knowledge com- 
bined with that derived from life history studies will prob- 
ably provide the best foundation for determining the natural 
relationships of genera and species as well as the higher groups. 
The failure to appreciate the significance of the confusion and 
lack of knowledge of various genera involved in the present 
taxonomic practice has apparently lead some to think that the 
conidial and pycnidial stages of ascomycetes show no consistent 
resemblances or differences of taxonomic value, and are therefore 
of little or no use in determining the relationships of genera and 
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species. It is said, for example, that species of Gloeosporium 
are conidial forms of such diverse and distantly related asco- 
mycetes as Glomerella and Pseudopeziza. When, however, one 
studies and compares carefully the so-called species of Gloeo- 
sporium involved, it is found that they are very different, and 
could not on a purely morphological basis be considered con- 
generic. The present genus Gloeosporium as treated by Sac- 
cardo, for example, contains a heterogeneous collection of many 
imperfectly known and poorly described forms, really belonging 
to various and sometimes widely separated genera having in some 
cases only very slight superficial resemblances. The same is true 


of most of the large genera of the so-called fungi imperfecti. 


SUMMARY 


This paper contains an account of the life history, morphology 
and taxonomy of a discomycete, Pezizella lythri (Desm.) Shear 
and Dodge, which is found on a great variety of plants and plant 
parts and has three stages in its life cvcle: sporodochia, pycnidia 
and apothecia. 

The conidial stage has received at least seven generic and ten 
specific names. It belongs to the form genus Hainesia and was 
described as the monotype of that genus. Its first specific name 
so far as at present known is /ythri, it having been described as 
Dacryomyces lythri by Desmaziéres in 1846. The new combina- 
tion Hainesia lythri (Desm.) was proposed by von Hohnel in 
1906. 

The pycnidial stage has also been described under. various 
generic and specific names. It has been referred to at least four 
different genera and has had at least twelve specific names. It is 
the type of the genus Sclerotiopsis and its oldest specific name at 
present known is concava, it having been described at Ceutho- 
spora concava by Desmaziéres in 1847. The new combination, 
Sclerotiopsis concava (Desm.) Shear and Dodge is therefore pro- 
posed for it. 

The ascogenous or perfect stage has been described but once 
so farasknown. Cooke & Ellis described it as Pesziza ( Mollisia ) 
oenotherae in 1878 from stems of Oenotherae biennis collected 
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in New Jersey. Later Saccardo transferred it to the genus Pesi- 
sella as P. oenotherae (C. & E.) Sace. It is left for the present 
in this genus. Adopting, however, the oldest known specific 
name applied to any stage, it becomes Pesizella lythri (Desm.) 
new combination. 

This fungus in one or another of its stages has been found on 
about fifty different host plants widely distributed through North 
America and Europe, and is also found in South America. 

The cultural and morphological characteristics of the various 
stages are described. 

Cross inoculation experiments show that the fungus is a weak 
parasite and passes readily under favorable conditions from one 
host to another. 

The chaos which at present prevails in the taxonomy and mor- 
phology of the ascomycetes is discussed and the imperative need 
of establishing a more stable system of nomenclature pointed out. 
The application of the type method, it is believed, would accom 
plish this end. 

The great need and importance of life history studies is em- 
phasized, as such studies will suppiy important data for deter- 
mining the natural relationships of the genera and species of 
fungi and also furnish information of exceeding value and direct 
bearing on phytopathological problems. 

BurEAu OF PLANT INDUSTRY, 
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EXPLANATION OF PLatrs &—1¢ 
PEZIZELLA LYTHRI (Desm.) Shear & Dodge 


Prater 8. Conidial stage, Hainesia lythri (Desm.) v. Hohn. 
Fig. 1. Smal! sporodochia on white carpel of dewberry, also mycelia of 
moulds that often follow this fungus. X 10. 
Fig. 2. Large sporodochia on red raspberry, two showing irregularly 
lobed margin. X 15. 


Fig. 3. Sporodochia on strawberry showing conical mass of conidia 


Fig. 4. Typical forms on strawberry. X 15. 


a7) 


5. Two sporodochia from old cultures on cut surface of apple. The 
one at left developed normally, that on right remained closed and became 
darkened. It contained mature spores. X 15. 

Fig. 6. Sporodochia from the same cultures as fig. 5. These resemble pyc 
nidia with large ostioles from which broad, white cirrhi of spores are protrud 
—, x 26. 

Fig. 7. Mature sporodochia on agar. The spore masses have becom 
heavy so that most of the sporodochia have fallen over showing the stalk 


like basal portions. X 10. 
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Fic. 8. Sporodochium from the same culture as fig. 7, after the spore mass 
was removed showing the cup shaped body with lobed margin. x 20. 

Fig. 9. Section of young cylindrical sporodochium from strawberry. The 
sporophores from the base are much longer than those from the sides. X 100 

Fig. 10. Section of a conidial fructification from strawberry. The spore 


mass free from the sporophores. X 300, 


PLATE 9. Pycnidial stage, Sclerotiopsis concava (Desm.) Shear & Dodge 

Fig. 11. Pycnidia on cane of black raspberry. Note the lines radiating 
from each pycnidium showing the effect of the fungus in causing a wrinkling 
of the host tissues. 

Fig. 12. Pycnidia on dead leaf of Steironema ciliatum showing concav« 
condition of the mature, dried fruit body, dehiscence not yet occurred. * 2% 

Fig. 13. Immature pycnidia on leaf of Epilobium. X 12. 

Fig. 14. Pycnidia on dewberry canes. The longitudinal cracks show 
where the cuticle has ruptured. The walls of the pycnidia are still un 
broken. X 15. 

Fig. 15. Pycnidia from the specimen shown in Fig. 11, but more highly 
magnified to show the irregular cracking of the pycnidial wall in dehiscence 

Fig. 16. Section of a very small mature pycnidium showing the original 
orientation of cells in the upper wall and the middle, dark colored tissue in 
the basal wall. X 240. 

Fig. 17. Cross section of an overwintered pycnidium on dewberry cane, 
showing the cuticle and the cuticularized layer of the epidermis tightly 
stretched, and region at the center showing where the walls of spores ar¢ 
being transformed into a mucilaginous substance the swelling of which bursts 


the pycnidium. X 8o. 


PLATE 10. Ascogenous stage, Pezizella lythri (Desm.) Shear & Dodge 
(except fig. 18). 

Fig. 18. An old sporodochium (a) and a young pycnidium (6) on rotting 
strawberry. The spore cavity in the pycnidium is just being formed. The 
dark colored middle layer of the wall along the base is well shown here. X 8o. 

Fig. 19. Section of a mature discocarp from dewberry. The spores are 
deeply stained. 300. 

Fig. 20. Section of a discocarp showing a stalk-like base, from leaf of 
wild blackberry. The discocarps originate intraepidermally. This is evident 
as portions of epidermal cells are clearly seen at the base. X 150. 

Fig. 21. Part of a section of a discocarp highly magnified, showing the 
arrangement of the spores in the asci, and the paraphyses projecting above 
the asci. X 600. 

Fig. 22. Small but old discocarp from dewberry leaf showing portions of 


the epidermis among the cells at the base. X 150. 
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LIGHT-COLORED RESUPINATE 
POLY PORES—IV 


WiILtiaAM A. MvRRILL 


The last article, devoted to red or reddish species, appeared in 
the March number of Mycologia. In the present article, I pro- 
pose to discuss some of the resupinate forms in which yellow is 


the predominant color. 


74. Porta AuREA Peck, Ann, Rep. N. Y. State Mus. 43: 67. 1890 
Described as follows from specimens collected by Peck at 


Sevey, New York, in July on decaying wood of sugar maple : 


“ Effused, forming patches several inches in extent, 2 to 3 
lines thick, separable from the matrix, golden yellow; subiculum 
thin, sub-gelatinous, the young margin byssoid or fimbriate, 
greenish-yellow, soon disappearing ; pores small, subrotund, elon- 
gated, the dissepiments thin, rather soft.” 


This species, which seems to occur on both deciduous and co- 
niferous wood, has been confused with Poria subacida, even by 
Peck himself. According to Overholts, the spores are oblong or 
short-cylindric, smooth, hyaline, 5.5-7.5 X 2.5-3.5m; cystidia 
large, hyaline, abundant, projecting. I find the types to be near 
P. subacida, but a richer golden-yellow and apparently more 


fragile. 


75. PoRIA SULPHURELLA (Peck) Sacc. Syll. Fung. 9: 190. 1891 
Polyporus sulphurellus Peck, Ann. Rep. N. Y. State Mus. 42: 
123. 1889. 
Described as follows from specimens collected by Peck in Sep- 


tember on dead poplar bark in the Catskill Mountains: 


‘“Resupinate, effused, very thin, following the inequalities of 
the matrix; subiculum and margin downy, white; pores very 
short, minute, rotund, very pale-yellow, often with a slight sal- 
mon tint, the dissepiments obtuse.” 

171 
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The types are well preserved at Albany, and Overholts has 


\ 72 


found the spores to be cylindric or allantoid, hyaline, 3-5 2p; 


cystidia none. 


76. PoRIA LEUCOLOMEA (Lév.) Cooke, Grevillea 14: 112. 1886 


Polyporus leucolomeus Lévy. Ann. Sci. Nat. II]. 5: 140. 1846. 

Described as follows from specimens collected by Menand at 
New York City, probably on red cedar: 

“ Pileo tenui resupinato undique adnato, margine albo tomen 
toso sterili, poris mediis superficialibus angulatis ore lacerato 
dentatis ochraceo-fulvis. 

“Chapeau large de 2 a 4 centimétres, membraneux, adherent 
par tous ses points. Cette espece se distinguera facilement a ses 
pores, qui sont d’un jaune fauve, ainsi que par sa marge blanche, 
tomenteuse et stérile.” 

This species was not found at Kew, and my notes made at 
Paris contain no mention of it. The description is inadequate 
without a look at the type. Compare Porta subincarnata. 

77. PORTA VITELLINA (Schw.) Cooke, Grevillea 14: 110. 1886 
Boletus vitellinus Schw. Schr. Nat. Ges. Leipzig 1: 100. 1822 

Described as follows from specimens collected by Schweinitz 
on dead wood in North Carolina: 

“Subexpansa molliuscula, margine byssino, poris magnis ele 
vatis opacioribus. 

“Rarus fungus in fissuris lignorum, maxime putridorum, ni 
dulat. Color pulcherrime vitellinus, post exsiccationem remanet 
Pori molles.” 

Several different plants have been determined as this species 
by Morgan, Ellis, and others, but I have seen none so named that 
appear to match the very fragmentary types at Kew. If the 


species were white, I should place it near Poria incerta. 


78. PoRIA AURANTIOPALLENS (Berk. & Curt.) Cooke, Grevillea 
14: 112. 1886 

Polyporus aurantiopallens Berk. & Curt. Grevillea 1: 53. 1872. 

Described as follows from specimens collected on pine in South 


Carolina: 
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* Suborbicularis, margine elevato obtuso cinctus; poris parvis. 
“ About an inch wide; margin obtuse raised; pores YM, inch 
wide. Allied apparently to P. bombycinus.” 


The type at Kew is 1.2 cm. in diameter and 1-2 mm. thick; 
margin elevated, whitish-pubescent; tubes pale-orange-yellow ; 
context firm. 


79. PoRIA TEGILLARIS Berk, Grevillea 15: 25. 1886 
Described as follows from specimens in Berkeley’s herbarium 


collected on dead wood in Carolina: 


* Effusa, indeterminate, tenuissima, flavo-fuscescens, substrato 
obsoleto; poris aequalibus, rotundatis, minimis, dissepimentis 
tenuibus. 

“Reduced to a mere porous stratum following the inequalities 
of the wood.” 


Little idea can be gained of this species by seeing the type, and 


it is a pity that Cooke published Berkeley’s name. 


So. Porta CHRYSOBAPHA (Berk. & Curt.) Cooke, Grevillea 
14: 113. 1886 
Polyporus chrysobaphus Berk. & Curt. Grevillea 1: 53. 1872. 
Described as follows from specimens collected by Peters in 
Alabama : 


“Totus -resupinatus, immarginatus, aureo-olivaceus; poris 
elongatis obliquis; sporis ferrugineis. No. 6342. Alabama. 
Peters. 

“Entirely resupinate without any distinct margin; of a golden 
yellow, inclining to olive; pores elongated, oblique, 44g inch wide ; 
spores ferruginous.” 


The type at Kew is so very poor, being a mere fragment 2 X I 
cm., that it is difficult to get a true idea of the plant from it; but 
the olive-yellow tubes and ferruginous spores should be quite 
characteristic. Compare a specimen from Ohio so determined by 
Morgan. 
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81. Porta FLAviporA Berk. & Curt. Grevillea 15: 25. 1886 


Described as follows from specimens collected on dead wood 


in Venezuela by Fendler. 


“Effusa, indeterminata, tenuis, alutaceo, v. ochraceo-favida, 
margine radiante, tenuiore, albido; poris inaequalibus, minimis, 
angulatis, confluentibusque, dissepimentis tenuibus, acutis.” 


Types have been examined at Kew and also in the Garden 
herbarium. 
82. Poria ochracea sp. nov. 


Effused for many centimeters, continuous so far as the sub- 
stratum will allow, inseparable, 1 mm. thick; margin wide and 
conspicuous in young stages, thin, appressed, membranous, to- 
mentose, pallid, becoming much reduced in. age; context pallid, 
not apparent in age; hymenium somewhat uneven, appearing in 
patches on the subiculum and becoming continuous, not glisten- 
ing, ochraceous when fresh, isabelline in dried specimens; tubes 
large, firm, angular, very regular, thin-walled, entire, 1 mm. long, 
2-3 to a mm.; spores smooth, pip-shaped, hyaline, 4.5 X 2; no 
cystidia observed. 


Type collected on a decayed fallen oak limb in mixed woods at 
Crabbottom, Virginia, 3,000 ft. elevation, July 17-21, 1904, IV’. 
A. Murrill 183. 

83. Poria flavida sp. nov. 


Effused for several centimeters, continuous, inseparable, 1-3 
mm. thick; margin conspicuous in young stages, very thin, ap 
pressed, membranous, yellow, more or less disappearing with 
age; context thin, pallid, soon inconspicuous ; hymenium arising 
in patches, becoming almost continuous, rather uneven, not glis 
tening, a fine yellow when fresh, discolored-isabelline in dried 
specimens ; tubes very large, angular, irregular, about I to a mm., 
the edges very thin, entire to lacerate, soft, fragile, and col- 
lapsing; spores ellipsoid, smooth, hyaline, uniguttulate, copious, 
5 X 3.5; cystidia not observed. 


Type collected on decayed pieces of pine timber at Pointe a 
la Hache, Louisiana, in 1886, A. B. Langlois 54. Anothet 
packet collected by Langlois at the same place January 17, 1886, 


contains golden-yellow mycelium which grew in sawdust in pint 
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woods. This may belong to the same fungus, but one can not be 
certain of it. 
84. Poria Calkinsii sp. nov. 


Effused for a few or several centimeters, becoming continuous, 
1-2 mm. thick; margin conspicuous, appressed, tomentose, isa- 
belline in dried specimens; context a distinct isabelline mem- 
brane; hymenium first appearing at the center of circular patches 
of subiculum, becoming continuous, even, glistening, isabelline in 
dried specimens; tubes firm, angular, regular, I-2 mm. long, 4 
to a mm., edges at first rather thick and entire, becoming thin 
and lacerate; spores broadly ellipsoid, smooth, hyaline, rounded 
at the ends, uniguttulate, 4 X 2.5 p. 


Type collected on fallen corticated hardwood branches in 
Florida, W. W. Calkins 521. What appears to be the same spe- 
cies was collected by Ellis on dead maple limbs at Newfield, New 


Jersey, in October, 1874. 


85. Poria Parksii sp. nov. 

Entire plant pale-yellow when fresh, becoming distinctly fla- 
vous on drying; effused for a few centimeters, continuous, sep- 
arable, thin; margin conspicuous, tomentose, more or less 
membranous ; context like the margin; hymenium becoming con- 
tinuous, rather even, not glistening; tubes short, small, thin- 
walled, with entire to lacerate edges, the mouths circular at first, 
becoming angular and longer than broad; spores copious, smooth, 
hyaline, subglobose, uniguttulate, 4 4; cystidia none. 


The type of this unusually attractive, bright-yellow species 
was collected beneath leaves on roots of tan-bark oak in a dense 
oak forest at the Boys’ Outing Farm, Saratoga, California, Janu- 
ary 13, 1921, Harold E. Parks 065. Said by Mr. Parks to have 
been collected at the same place in February, 1919, and sent to the 
University of California. Growing in this way under a heavy 
deposit of leaves, the specimens I have seen may be abnormally 
developed. 

86. Poria subradiculosa sp. nov. 

Effused for several centimeters, becoming continuous, insep- 
arable, 2-4 mm. thick; margin very broad and conspicuous in 
young stages, thin, appressed, membranous, white to orange- 
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yellow, often connected with long, branching, rhizomorphic 
strands; context membranous, white or yellowish, varying in 
thickness; hymenium appearing in patches, becoming continuous 
and somewhat abnormally vesiculose, uneven, not glistening, 
bright-orange-yellow when fresh; tubes large, irregular, angular, 
I-3 mm. long, 1-2 to a mm., edges thin, collapsing and becoming 
lacerate with age; spores ellipsoid, smooth, hyaline, copious, about 
5 X 2.5 b. 

Type collected on decayed pine bark and leaves at Biloxi, Mis 
sissippi, September 6, 1904, Mrs. F. S. Earle 4o. 

What apears to be a form of the same thing was collected on 
the under side of pine chips at Auburn, Alabama, January, 1896, 
by L. M. Underwood. The mycelium was yellow when fresh, 
widely creeping, the smaller strands whitish; subiculum cottony- 
flocculent, yellowish, forming at first irregular, thin-walled tubes 
without the development of any further context; mature tubes 
irregularly labyrinthiform, deep-golden-yellow, 1-2 to a mm., 
edges entire, soft when fresh. The spores are ellipsoid, tapering 
obliquely at one end, smooth, hyaline, copious, 6-7 & 3-4; no 
cystidia seen. The mature tubes look quite different from those 
in Mrs. Earle’s specimens, which latter are rather vesiculose and 
abnormal. 

This species differs from Poria subacida in its bright-orange 
yellow color, larger tubes, broad margin, and conspicuous rhizo- 
morphic strands. One would naturally think of Poria xantha 
Pers. in this connection; but South Carolina specimens so named 
sent to Upsala by Berkeley are only the yellow form of Poria 
medullapanis. The description of Poria vitellina seems to fit the 
plant fairly well, but Schweinitz’ types are very distinct. Under- 
wood determined his specimens as Poria chrysoloma Fries, a 


species confined to Europe so far as I know. 


87. Poria flavilutea sp. nov. 


Effused for several centimeters, continuous, inseparable, about 
1 mm. thick; margin at first conspicuous, byssoid, thin, appressed, 
white, becoming inconspicuous with age; context white, scarcely 
apparent in age; hymenium even, regular, scarcely glistening, 
flavo-luteous in dried specimens; tubes angular, quite regular ex- 
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cept when varied by obliquity, thin-walled, entire, 1 mm. long, 4 
to a mm.; spores ellipsoid, smooth, hyaline, 5 X 3.5; no cystidia 
observed. 


Type collected on much-decayed fallen branches and moss- 
covered roots at Rio Piedras, Porto Rico, November 19, IgII, 


J. R. Johnston 97. 


88. Poria jalapensis sp. nov. 


Effused for many centimeters, continuous, inseparable, 1-2 
mm. thick ; margin slight, tomentose, white, inconspicuous in age ; 
context white, conspicuous and punky in places ; hymenium mostly 
uneven, nodulose or following the inequalities of the substratum, 
not glistening, distinctly ochraceous in dried specimens; tubes 
angular, very regular, firm, rather thin-walled, 1 mm. long, 4 to a 
mm., the edges produced into short, sharp teeth; spores ellipsoid, 


smooth, hyaline, 5 X 3; no cystidia observed. 
Type collected on a decayed hardwood trunk in a moist virgin 


forest at Jalapa, Mexico, December 12-20, 1909, W. A. & Edna 
L. Murrill 252. 


89. DAEDALEA SULPHURELLA Peck, Ann. Rep. N. Y. State Mus. 
44: 133. 1891 


Described as follows from specimens collected by Peck on 


much-decayed wood at Salamanca, New York, in September: 


“ Resupinate, effused or nodulose, pale sulphur yellow; pores 
short, labyrinthiform, the dissepiments often lacerated and irpici- 
form in the dry plant; spores subglobose or broadly élliptical, 
.0002 in. long. 

“ Mostly very irregular or nodulose, following the irregularities 
of the wood and encrusting mosses. It is of a beautiful pale yel- 
low color when fresh, but it changes to a dull pallid hue when 
dry.” 


The type at Albany is very poor, consisting mainly of a few 
coarse teeth that suggest litle. Overholts finds the spores to be 
ellipsoid or globose, hyaline, 5-6 X 4-5, and says that the 
mature fragments seem more like an /rpex than a Daedalea. 
Fresh specimens would be highly desirable. 
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OTHER YELLOW SPECIES 

Poria calcea Fries, var. sulphurea. Romell so determined 
specimens collected by me on a white pine log in Maine, August 
28, 1905, which were distinctly lemon-yellow when fresh. | 
have not studied this species very carefully, as the specimens ar« 
apt to be sterile. 

Poria cremeicolor Murrill. Very pale vellow. See Mycologia 
12: 85. 1920. 

Poria fatiscens (Berk. & Rav.) Cooke. Sulphur-yellow to 
chrome-yellow, at least in herbarium specimens. See Mycologia 
Ir: 238. I9g19. 

Poria heteromorpha Murrill. Distinctly ochraceous, becoming 
fulvous with age. See Mycologia 12:92. 1920. 

Poria incerta (Pers.) Murrill. The herbarium specimens of 
this common, variable species are often pale-yellowish. Se¢ 
Mycologia 12: 78. 1920. 

Poria medullapanis (Jacq.) Pers. Often a beautiful egg-vel 
low or chrome-yellow, especially on the margin of young plants; 
hence the names P. pulchellus and P. holoxantha assigned to 
American material. See Mycologia 12: 48. 1920. 

Poria myceliosa Peck. Tubes pale-yellow. See Mycologia 12: 
301. 1920. 

Poria radiculosa (Peck) Sacce. Orange-yellow. See My) 
cologia 12: 301. 1920. 

Poria semitincta (Peck) Cooke. Tubes usually pale-vellow. 
See Mycologia 12: 300. 1920. 

Poria subacida (Peck) Sacc. Usually pale-yellow when fresh, 
becoming much deeper yellow in the dried condition. Orange 
tints are sometimes present. See Mycologia 12: 79. 1920. 

Poria subsulphurea (Ellis & Ev.) Murrill. Pale-vellow. See 
Mycologia 11: 242. 1919. 

Poria xantholoma (Schw.) Cooke. Margin described as ele 
gantly luteous, tubes pallid. See Mycologia 11: 234. 1919. 

Xanthoporia Andersoni (Ellis & Ev.) Murrill. Tubes at first 
whitish, soon colored vellow by the abundant spores. 
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SMUTS AND RUSTS OF NORTHERN UTAH 
AND SOUTHERN IDAHO 


GEORGE L. ZUNDEI 


The fungi listed in the following paper were secured from two 
principal sources. In the first place the author collected a num- 
ber of smuts and rusts while on his vacation during August, 1920. 
The next source of material was the herbarium of Dr. C. N. 
Jensen, formerly plant pathologist of the Utah Experiment Sta- 
tion at Logan, Utah. This material was secured from the biology 
department of the Brigham Young College at Logan, Utah. 
Besides the above two sources of material, miscellaneous collec- 
tions that have been sent to the author have also been included. 
In some instances these miscellaneous collections are outside of 
Northern Utah or Southern Idaho. Where no credit is given it 
is the author’s own collection. 

The papers on the Smuts and Rusts of Utah by Prof. O. A. 
Garrett have been consulted in the preparation of this paper. 

The author found that in Box Elder County, Utah, Ustilago 
bromivora was attacking Bromus tectorum in epiphytotic form. 
As a boy the author botanized in this section of the State with- 
out seeing this smut. In August, 1920, however, he found hun- 
dreds of acres infected with this smut with an average infection 


of from 98 per cent to 99 per cent. 


SMUTS 
TILLETIA ASPERIFOLIA El. & Ey.; Jour. Myc. 3: 55. 1887 
On Sporobolus asperifola (Ness. & Mey.) Thurb. At corner of 3d North 
Street and 2d East Street, Logan, Cache County, Utah, August 3, . 1920 
(98 per cent infection) ; a quarter mile north of Oregon Short Line Railroad 


depot, Logan, Cache County, Utah, August 4, 1920 (98 pér cent infection) ; 


West of Logan, Cache County, Utah, on Oregon Short Line Railroad, August 
4, 1920 (85 per cent infection); near Utah-Idaho Central Railroad, Five 
Points, Weber County, Utah, August 14, 1920 (98 per cent infection); one 
mile south of Brigham City, Box Elder County, Utah, August 16, 1920 (75 
per cent infection); Perry, Box Elder County, Utah, August 18, 1920 (infec 


tion only a trace) 
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TILLETIA FOETANS (B. & C.) Trel. Par. Fungi, Wisc. 35. 1884 


On Triticum sp. (cultivated wheat); Beaver, Beaver County, Utah, 
August 21, 1918 (H. A. Christiansen); Monticella, San Juan County, Utah, 
September 1918 (C. O. Stott); Kanab, Kane County, Utah, August 1918 
(Hugh Hurst); Cedar City, Iron County, Utah, September 1918 (Alma 
Esplin) ; Aberdeen,.Bingham County, Idaho, September 8, 1918. 


TILLETIA TRITICI (Bjerk.) Wint.; Rab, Kryp. Fl. 1: 110. 1881 


On Triticum sp. (cultivated wheat), Loa, Wayne County, Utah, Septem 
ber, 1918 (A. E. Smith); North Logan, Cache County, Utah, August 5, 1920; 
American Falls, Power County, Idaho, September 9, 1918; Rockland, Power 
County, Idaho, September 9, 1918; Winchester, Lewis County, Idaho, August 
28, 1918. 

USTILAGO BROMIVORA (Tul.) Fisch. de Waldh. Bull. Soc. Nat. Mosc. 


401: 252. 1867 


On Brontus marginatus Nees., Mountain south of canyon road, Logan, 
Cache County, Utah, August 10, 1912 (C. N. Jensen, No. 238). 

On Bromus tectorum L., Utah Agricultural College Campus, Logan, Cach« 
County, Utah (85 per cent infection; Zundel & Richards) August 3, 1920 
Utah Agricultural College Campus, main entrance, Logan, Cache County, 
Utah, August 3, 1920 (75 per cent infection); mouth of Logan Canyon 
Cache County, Utah, August 4, 1920 (20 per cent infection); one mile up 
Logan Canyon, Cache County, Utah, August 4, 1920 (90 per cent infection) ; 


North Logan, Cache County, Utah, August 5, 1920 (4 per cent infection) ; 





Logan Canyon at Birch Glen, Cache County, Utah, August 7, 1920 (50 pet 
cent infection); Logan Canyon at Rick’s Spring, Cache County, Utah 
August 7, 1920 (50 per cent infection); Ideal Beach on Bear Lake, Ricl 
County, Utah, August 7 and 8&8, 1920 (3 per cent infection); West of 
Newton, Cache County, Utah, August 11, 1920 (30 per cent infection) 
Clarkston, Cache County, Utah, August 11, 1920, (15 per cent infection) ; 
Wandamere Park, Salt Lake City, Salt Lake County, Utah, August 13, 192 
(90 per cent infection); University of Utah Campus, Salt Lake City, Salt 
Lake County, Utah, August 13, 1920 (98 per cent infection) ; Lagoon Resort, 
Farmington, Davis County, Utah, August 14, 1920 (8 per cent infection 

Five Points, Weber County, Utah (less than 1 per cent infection) ; Reservoir 
Hill, Brigham City, Box Elder County, Utah, August 16, 1920 (80 per cent 
to 99 per cent infection); South on Utah Idaho Central Railroad, Brighan 
City, Box Elder County, Utah, August 16, 1920 (85 per cent infection); Box 
Elder Creek, North of Brigham City, Box Elder County, Utah, August 17, 
1920 (95 per cent infection); Perry, Box Elder County, Utah, August 18 
1920 (8 per cent infection); Fish Haven, Bear Lake County, Idaho, August 
8, 1920 (2 per cent to 99 per cent infection) ; Tyhee, Bannock County, Idaho 
August 19, 1920 (trace of infection); 1014 W. Fremont Street, Pocatello 
Bannock County, Idaho, August 20, 1920 (15 per cent infection); Hills East 


of Pocatello, Bannock County, Idaho, August 20, 1920 (10 per cent infection). 
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UsTILaGo HORDE! (Pers.) Kel. & Swing., Ann. Rep. Kans. Agr. Exp 
Sta. 2:° 268. 1890 


On Hordeum sp. cult., Beaver, Beaver County, Utah (Christiansen). 
USTILAGO LORENTZIANA Thum. Flora 63: 30. 1880 


On Hordeum jubatum L. Logan, Cache County, Utah, August 5, 1912 
(Jensen No. 220); Beaver, Beaver County, Utah, August, 1917 (Christian 
sen); Logan, Cache County, Utah, August 3, 1920 (90 per cent infection) ; 
Logan Canyon, Cache County, Utah, August 7, 1920 (5 per cent infection) ; 
Ideal Beach near South end of Bear Lake, Rich County, Utah, August 8, 
1920 (30 per cent infection) ; Bloomington, Bear Lake County, Idaho, August 
8, 1920 (8 per cent infection); Tyhee, Bannock County, Idaho, August 19, 
1920 (trace of infection); East Halliday Street, Pocatello, Bannock County, 
Idaho, August 20, 1920 (3 per cent infection); near subway, O. S. L. R. R., 


Pocatello, Bannock County, Idaho (25 per cent infection). 
UsTILAGO LONGISSIMA (Snow.) Tul. Ann. Sci. Nat. 111, 7: 76. 1847 
On leaves of Glycera grandis Wats.—Banks of Logan River, West of 
1912 (Jensen No. 251). 


7° 


Logan, Cache County, Utah, August 


UsTILAGO MACROSPORA Desmaz. Pl. Crypt. II. 1727. 1850. 
On leaves of Elymus canadensis L., Oregon Short Line Railroad West of 


Logan, Cache County, Utah, August 17, 1912 (Jensen No. 250) 
UsTILAGo TRITICI (Pers.) Rostr. Overs. K: Danske Vid. Selsk. Forh 
1890: 15 Mch, 1890 


On Triticum sp. (cultivated wheat) Greenville, Cache County, Utah, June 


17, 1918; Beaver, Beaver County, Utah, August, 1918 (Christiansen) 


RUSTS 
AECIDIUM ABUNDANS Pk. Bot. Gaz. 3: 34 1878 

On Symphoricarpus sp.—Mountains South of Canyon Road, Logan, Cach: 

County, Utah, August 1:0, 1912 (Jensen No. 237) 
AECIDIUM PHALARIS Pk 

On Phalaris leucophylla, Torr. Logan Canyon, Cache County, Utah, June 
22, 1912 (Jensen No. 209). 

GYMNOSPORANGIUM NELSONI Arth. Bull. Torr. Bot. Club 28: 665. 1901 


I. On leaves of Amelanchier alnifolia Nutt. Dry Canyon, Cache County, 
Utah, August 2, 1912 (Jensen No. 277); Logan Canyon, Cache County, Utah, 


August 4, 1920. 


MELAMSPORA CONFLUENS (Pers.) Jack. Brook. Bot. Gard. Mem. 1: 211 918 


Il. On Salix sp—Banks of Logan River, West of Logan, Cache County 
Utah, August 15, 1912 (Jensen No. 246); Logan Canyon, Cache County, 


Utah, August 7, 1920. 
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PHRAGMIDIUM AFFINE Syd. Ann. Myc. 2: 29. 1904 
I. On Potentilla gracilis Doug]. Logan Nursery, Logan, Cache County. 


Utah, June 24, 1912 (Col. Leo Merrill; Jensen No. 212). 


PHRAGMIDIUM IMITANS, Arth., N. A. Flora 7: 165. 1912 
III. On Rubus americana (Pers.) Wint——Forks of Logan Canyon, Cachi 
County, Utah, August 17, 1912 (Coll. Zundel; Jensen No. 248). 
IT, III. On Rubus strigosus Michx. Forks Logan Canyon, Cache County 
Utah, August 17,.1912 (coll. Zundel; Jensen No. 249); Logan Canyon, Cach 


County, Utah, August 7, 1920. 


PHRAGMIDIUM NONTIVAGUM Arth. Torr. g: 128. 1898 
I, II. On Rosa sp. Dry Canyon, Cache County, Utah, August 2, 19 


(Jensen No. 224); Logan Canyon, Cache County, Utah, August 7, 1920. 


PoOLYTHALIS THALICTRI (Cler.) Arth. Résult. Sci. Cong. Bot. Vienne 341 1g ot 
On Thalictrum sp. Logan Canyon at Birch Glen, Cache County, Utah 


August 7, 1920. 


PUCCINIA ARSINTHII (Hedw. f.) DC. FI. Fr. 6: 56. 1815 
II. On Artemesia bigelovia Gray, Providence Bench near Dry Canyon 
Cache County, Utah, August 2, 1912 (Jensen No. 225). 
II, III. On Artemisia tridenta Nutt, Providence Bench, near planing 
mill, Cache County, Utah, August 2, 19:2 (Jensen No. 226). Forks of 
Logan Canyon, Cache County, Utah, August 19, 1912, Tony Grove, Logan 


Canyon, Cache County, Utah, August 8, 1920. 


PUCCINIA BALSAMIORRHIZAE Pk. Bull. Torr. Bot. Club 11: 49. 1884 


On Balsamorrhiza sagittata (Pursh.) Nutt, Logan Canyon, Cache County, 
Utah, August 4, 1920. 


> 


PUCCINIA COMANDRAE Pk. Bull. Torr. Bot. Club 11: 49. 1884 


III. On Commandra pallida DC. Logan Canyon, Cache County, Utah 


June 22, 1912 (Jensen No. 211). 


PcccrnrA caricis (Schum.) Schrot. Krypt. Fl. Schles. 3: 327. 18890 
II. On Carex aquatica Wahl. Fish Hatchery West of Logan, Cache 


County, Utah, August 13, 1912 (Jensen No. 235). 


PuccINIA CLEMATIDIS (DC.) Lagerh. Tromso Mus. Aarsh. 17: 47. 1895 
I. On Clematis ligusticifolia Nutt, Logan Canyon, Cache County, Utah 
August 7, 1920. 
PUCCINIA INTERMIXTA Pk. Bot. Gaz. 4: 231. 1879 
On Iva axillaris Pursh. Perry, Box Elder County, Utah, August 18, 192 


(Det. H. S. Jackson.) 


PucciNIA JoNESII Pk. Bot. Gaz. 6: 226. 1881. 


I. On Leptotaenia multifida Nutt. Logan Canyon, Cache County, Utah 


May 16, 1912 (Jensen No. 207) and III. June 22, 1912 (Jensen No. 208). 
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PuCCINIA MALVACEARUM Bert. Gray’s Hist. de Chile 8: 43. 1852 

On cultivated Althea, Logan, Cache County, Utah, June 27, 1912 (Jensen 
No. 221). 

On Malva rotundifolia L. Logan, Cache County, Utah, June 25, 1912 


(Jensen No. 214). 
PUCCINIA POLOGONI-AMPHIBII Pers. Syn. Fung. 227. 1801 
On Polygonum hartwrightii Gray. West of Logan, Cache County, Utah 
August 17, 1912 (Jensen No. 242). Det. J. C. Arthur. 
PUCCINIA PROCERA Diet. Erythea 1: 249. 1893 


II, III. On Elymus sp. Logan Canyon, Cache County, Utah, August 


PUCCINIA TARAXACI (Reb.) Plowr. Brit. Ured. & Ustil. 186. 1889 


to 


Il. On Taraxacum officinale L. Logan, Cache County, Utah, July 


12 (Jensen No. 218). 


PUCCINIA VERATRI Duby, Bot. Gall. 2: 890. 1830 


I. On Epilobium adenocaulon Hausskn. West of Logan, Cache County, 


Utah, August 17, 1912 (Jensen No. 240). 


UroMyces ERIOGONI El. & Hark. Bull. Calif. Acad. 1: 29. 1884 

II, II. On Eryogonum sp. Foothills, Logan, Cache County, Utah, August 
0, 1912 (Jensen No. 236). 

UROMYCES GLYCYRRHIZAE (Rab.) Magn. Ber. der. Deutsch. Bot. Gesell. 

8: 383. 1890 

On Glycyrrhiza lepidota Nutt. logan Canyon, Cache County, Utah, June 
22, 1912 (Jensen No. 215); Clarkston, Cache County, Utah, August 12, 1920. 
UROMYCES HEDYSARI-opscuRI (DC.) Wint. Rabenh. Krypt. Fl. 1: 152. 1884 

I, If. On Hedysarum pabulare A. Nels. Providence Bench, Cache County, 


Utah, August 2, 1912 (Jensen No. 223) 


UROMYCES PROEMINENS:~ (DC.) Pas. Fl. France. 2: 235. ‘1805; Rabenh. 


Krypt. Fl. Europ. 1795. 1874 
On Euphorbia dentate Michx. Perry, Box Elder County, Utah, August 


18, 1920 (Det. H. S. Jackson). 


UROPHYXIS SANGUINEA (Pk.) Arth. N. Am. Fl. 7: 155. 1907 
On Berberis aquifolium Pursh. Logan Canyon at Birch Glen, Cache 
County, Utah, August 7, 1920. 
DEPARTMENT OF PLANT PATHOLOGY, 
STATE COLLEGE OF WASHINGTON, 
PuLLMAN, WASH. 








NEW OR NOTEWORTHY GEOGLOSSACEAE 


Exvias J. Duranp 


Since the publication of the writer’s monograph of the Geo- 
glossaceae of North America, in 1908, numerous specimens have 
been collected, or have been received from correspondents in 
various parts of the country, which have thrown additional light 
on certain little known forms. Authentic specimens of several 
species previously known only by description have also become 
available, which have, in one or two instances, materially modified 
the views expressed in the monograph, or have cleared up cer- 
tain points at that time doubtful. The most valuable collection 
examined is one of 45 numbers, made by Mr. W. H. Long, in 


Maryland and Virginia, in 1910. 


GEOGLOSSUM INTERMEDIUM Durand 


Virginia: Great Falls and Cherrydale, Sept., 1910, W. H. Long 
nos. 2236, 2251 and 2269 (D). 

The three collections by Mr. Long agree well with the two pre- 
vious ones from New York and Ontario, and abundantly prove 


the validity of the species. 


GEOGLOSSUM PUMILUM Winter, Grev. 15:91. 1886 


Ascomata very small, 0.5-2 cm. high, slender, black ; ascigerous 
portion distinct from the stem, clavate-elliptic to oblong-spherical, 
1.5-3 mm. long, 1-2 mm. thick when dry, rounded above; stem 
very slender, brownish black, squamulose, especially above, 0.5 
mm. thick when dry. Asci clavate, stout, 185-200 K 20-25 p 
Spores 8, fascicled in the ascus, clavate-cylindric, tapering each 
way from above the middle, 15-septate, 104-125 X 6p (majority) 
110-115), deeply colored. Paraphyses longer than the asci, 
pale brown above, nearly hyaline below, the distal end stout, 
clavate, rather remotely septate, usually nearly straight but some- 
times strongly curved, inclined to be constricted at the septa. 
8-12 p thick. 
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On soil, Cherrydale, Va., 17 Sept., 1910, W. H. Long no. 2248 
(D); Bermuda, Nov.—Dec., 1912, Britton, Brown and Seaver no. 
1364 (NY). 

This interesting addition to the geoglossaceous flora of North 
America was first described by Winter from Brazil, It is one of 
the few known species with 15-septate spores. It is closely allied 
to G. pygmaeum Ger., from which it differs in its shorter spores, 
and especially in its more robust, longer, remotely septate para- 
physes. I have not seen Winter’s type, so that the identification 
depends upon the description only. Only two plants from each 


of the above mentioned collections have been seen. 


MiIcROGLOSSUM LONGISPORUM Durand 


On the ground, Cherrydale, Va., 10 Sept., 1g10, W. H. 
Long (D). 

This agrees in all respects with the previous collections from 
New York, North Carolina and Michigan. 


MITRULA MUSCICOLA E, Henn. 


On wet moss close to the water’s edge, Lake Agnes, Alberta, 
11 Aug., 1915, Durand n. 10413. 


The following notes were made from the fresh material: 


Ascomata I-1.5 cm. high, entirely pale cinnamon-brown with 
a tint of tan; stem slender, terete, smooth, 0.5-1 mm. thick; as- 
cigerous portion abruptly distinct from the stem from which it 
is slightly free below, hemispherical to oblong-ovate in shape, 
even, or irregularly furrowed, or, in extreme cases, cerebriform, 
2-3 mm. wide and high, slightly darker than the stem. 


This species is doubtfully distinct from M. gracilis Karst., pre- 
viuosly reported from Labrador and Newfoundland, and more 
recently found in quantity in Colorado by Seaver. I searched for 
moss-inhabiting Mitrulas carefully but in vain at various points 


along the Alaskan coast as far north as Skagway. 


Trichoglossum confusum Durand n. sp. 


T. Rehmianum (P. Henn.) Durand, Ann. Myc. 6: 439. f. 93, 
168. 1908. 
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Ascomata solitaria, exsiccata 1.5-2.5 cm. alta; clavula obovata ; 
stipes teres, 1-2 cm. longa, I-1.5 mm. crassa, hirsuta; cystidia 
acicularia ascos parve superantia. Asci clavati, apice rotundati, 
175 X 12; sporidia 8, multiseriata, cylindraceo-clavata, fuligi- 
nea, primum 3- demum 7-septata, 55-73 < 4-5 (plurima 60— 
68); paraphyses pallide brunneae, sursum leniter incrassatae, 
rectae vel curvatae. 


Ad terram, Blowing Rock, N. Car., 1901, Durand n. 1934. 


In the Monograph, p. 439, this collection was referred with 
some hesitation to Geoglossum Rehmianum P. Henn., a Brazilian 
species of which no authentic specimens had been seen, so that 
the determination was on the basis of description only. More re- 
cently, however, through the courtesy of Dr. G. Lindau, the 
writer has been able to examine a portion of the original type of 
G. Rehmianum from St. Catharina, Brazil (Ule n. 1564), and 
thus to settle its relationship to the Carolinian plant. In the 
Brazilian plant the spores are nearly cylindrical, are narrowed 
toward the lower end only, and measure 78-103 X 5 (the ma- 
jority 90-95), instead of 60-65, as indicated in the original 
description. The paraphyses are brownish above, and somewhat 
thickened and curved as in the other members of the genus. The 
plant from North Carolina is different, the spores being shorter, 
55-73 (majority 60-68»), and distinctly clavate and narrowed 
both above and below the middle. 

A careful study and comparison of authentic specimens has 
led to the conclusion that G. Rehmianum P. Henn. is specifically 
identical with Trichoglossum Walteri (Berk.) Durand, a species 
originally described from Australia, but known to occur in ten of 
the eastern United States. The plant from Carolina represents 
an undescribed species differing from T. Farlowi in having the 
spores 7-septate at maturity. 

To those who would regard T. confusum as a 7-septate form 
of T. Farlowi it may be stated that examination of more than 
forty collections of the latter from twelve states has failed to dis- 
close a single 7-septate spore. In T. confusum the majority are 
7-septate, those with a lesser number being plainly immature. 
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TRICHOGLOSSUM HIRSUTUM f. BRAZILIENSE P. Henn. 


In the original description of T. hirsutum f. variabile (Mono- 
graph, p. 438) its possible identity with the forma Braziliense P 
Henn., of which no specimens had been seen, was suggested. 
Subsequent examination of a portion of the type of the latter 
from Goyaz, Brazil (Ule n. 2027), preserved at Berlin, shows the 
spores to be regularly 15-septate, 138-160, long, tapering each 
way from above the middle, instead of 12-14-septate as stated in 
the original description. It is, therefore, typical T. hirsutum, 


quite different from forma variabile. 


Trichoglossum Wrightii Durand 


Trichoglossum hirsutum forma Wrightii Durand, Ann. Myc. 6: 

438. f. §3, 174. 1908. 

Ascomata clavate, black, velvety, with the numerous, black 
cysditia, variable in size; ascigerous portion irregular, occupying 
about 13 the total length. Asci clavate-cylindric, 250-265  20- 
25m. Cystidia black, acute, projecting only slightly beyond the 
hymenium. Spores 8, fasciculate, 105-145 < 7, brown, clavate, 
broadest above the middle, mostly 8-9-septate, rarely 5-, 6-, or 
7-septate, stout. Paraphyses cylindric, septate, pale brown above, 
only slightly thickened and strongly curved. 


Cuba: Wright (H). 

Bermuda: Brown, Britton and Seaver, no. 1404 (D). 

In the Monograph this species was described as a form of 7. 
hirsutum, from two Cuban specimens in the herbarium of Har- 
vard University. A third collection, from Bermuda, has con- 
vinced me of the correctness of the opinion previously expressed, 
that it would prove to be a distinct species. The spores resemble 
those of T. velutipes, but there are eight in each ascus. 

UNIVERSITY OF MINNESOTA, 

MINNEAPOLIS, MINN, 








NOTES AND BRIEF ARTICLES 


[Unsigned notes are by the editor] 


Readers of Mycovocta are invited to contribute to'this department persona 
news items and notes or brief articles of interest to mycologists in general 
Manuscripts should be submitted before the middle of the month preceding th: 
month in which this publication is issued. 


Dr. R. A. Jehle, formerly extension plant pathologist for the 
North Carolina State College of Agriculture, has accepted a sim- 
ilar position with the College of Agriculture of the University of 
Maryland, succeeding Prof. C. E. Temple, who has become pro- 
fessor of plant pathology in the University of Maryland. 


Mr. M. A. Carleton, formerly in charge of the Office of Cereal 
Investigations, United States Department of Agriculture, and 
recently plant pathologist for the United States Grain Corpora- 
tion, is now employed as plant pathologist for the United Fruit 
Company, with headquarters at Bocas del Toro, Panama. 


Mr. R. W. Goss, formerly assistant pathologist in cereal dis- 
ease investigations, Bureau of Plant Industry, with headquarters 
at Madison, Wisconsin, has become assistant plant pathologist at 
the Nebraska Agricultural Experiment Station, where he will 


take up the study of the potato Fusarium problems of that region. 


Dr. O. F. Burger, formerly pathologist at the California Agri- 
cultural Experiment Station, Riverside, and recently engaged in 
the investigation of fruit and truck crop diseases in the United 
States Bureau of Plant Industry, has become head pathologist 
at the Florida Agricultural Experiment Station, Gainesville. He 
will give special attention to the study of transportation diseases 
of truck and citrus crops. 
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Miss Wakefield, the well-known mycologist of Kew Gardens, 
England, arrived in New York on March 10, after spending the 
winter collecting in the British West Indies. On March 19, she 
left for a tour through parts of the eastern United States, and 
sailed for England on May 14. Her chief interest at the Garden 


was the large collection of polypores from the American tropics. 


Nodule bacteria of leguminous plants form the subject of an 
article by Lohnis and Hansen in the Journal of. Agricultural Re- 
search for January 3, 1921. Bacillus radicicola and B. radio- 
bacter are the species chiefly discussed, the latter being easily 


distinguished from the former by its brown growth on potato. 


A descriptive list of Brazilian gill-fungi, by ‘J. Rick, appeared 
in Broteria 18: 48-63. 1920. Of the 106 species treated, a num- 
ber are proposed as new in various genera, but the author feels 


that many of the new ones are identical with European species! 


Sclerotinia minor is the cause of a decay in lettuce, celery, and 
other crops, according to Ivan C. Jagger, who published an ac- 
count of this new fungus in the Journal of Agricultural Research 
for November 15, 1920. The species is known from Massachu- 
setts, New York, Pennsylvania, and Florida. 


A specimen of Pycnoporus cinnabarinus (Jacq.) P. Karst. has 
recently been received from George L. Zundel, who collected it 
March 9, 1921, on birch, at Arden, Stevens County, Washington. 
Although reported by Harkness as occurring on oak in California, 


this is the first time I have seen this species from the Pacific coast. 


A list of the fungi of the Malay Peninsula, compiled by J. F. 
Chipp, appeared in the Gardens Bulletin, Straits Settlements for 
January, 1921. The list is prefaced by remarks on our knowl- 
edge of Malayan fungi and the preservation of fungous speci- 
mens in the tropics. Following it is a bibliography, and an index 
to fungi found on the Malay Peninsula and to their hosts. 
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The way in which smut infects sugar-cane was described by 
Dastur in the Annals of Botany for July, 1920. It occurs onl) 
in young buds and not through the cut ends of setts. The spo- 
ridia on germinating penetrate the young, thin-walled scale hairs, 
and within two months a bud thus infected may produce a spore- 
bearing shoot. Diseased sets will, of course, grow into diseased 
shoots when planted. 

The mildness of the winter season around Fayetteville, Ar- 
kansas, has brought forth some unseasonable growths both 
among the seed- and the spore-bearing plants. It may be of in- 
terest to note that Pluteus cervinus Fr., a common mushroom of 
this region, usually found from May until October, was collected 
on February 8. A number of good-sized, fresh specimens were 
obtained, some of the pilei measuring 10 centimeters in diameter. 
The spores appeared normal in size, shape, and color—H. R. 


ROSEN. 


Cranberry diseases and their control are discussed in a popular 
way by C. L. Shear in Farmers’ Bulletin 1081 of the United 
States Department of Agriculture. Of the dozen or more dis- 
eases included, “early-rot,” caused by Guignardia Vaccinii Shear, 
heads the list for destructiveness. Spraying with Bordeaux mix- 
ture will contro? most of these diseases, while large losses due 
to smothering can be avoided by proper methods and conditions 
of picking, storing, and handling the fruit. 


Notes on the Thelephoraceae of North Carolina, by W. C 
Coker, in the Journal of the Elisha Mitchell Scientific Society for 
February, 1921, comprise 51 pages of descriptive matter and 22 
handsome plates made from photographs and drawings. <Aleuro- 
discus macrodens is described as new. This paper, although deal- 
ing only with Carolina species, is an excellent introduction to the 
family for students in any part of the country. 


Some observations on the life-history of Nectria galligena 


Bres., by Dorothy M. Cayley, appeared in the Annals of Botany 
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for January, 1921. This fungus will complete its life-history on 
media containing starch or a derivative of starch with I per cent 
glycerin. Besides the three known forms of spores, the author 
discovers a fourth form, a two-celled multinucleate spore. No 
conclusive evidence was found of the occurrence of pycnidia in 
the life-history of this species. 


Fomes geotropus, a large polypore found frequently at the base 
of living trunks of various trees in the Gulf states and many 
parts of tropical America, causing serious decay, has often been 
confused with Fomes ulmarius, which it greatly resembles. Hav- 
ing studied the two species carefully in the field, | must consider 
them of different origin and distribution so far as the present era 
of the earth’s history is concerned. Let those who regard them 
identical explain why F. u/marius is common on elm trees in Eng- 
land, for example, and never found on similar trees in the United 


States north of the Gulf region. 


The Torrey Bulletin for January, 1921, contains two impor- 
tant articles on fungi; the first by H. E. Thomas on “ The rela- 
tion of the health of the host and other factors to infection of 
Apium graveolens by Septoria Apii,’ and the second by Prof. 
Arthur on “ New species of Uredineae.” The latter contains de- 
scriptions of two new genera, Lipospora Arthur and Teleuto- 
spora Arthur & Bisby; 5 new species, Puccinia pacifica Blasdale, 
P. irrequisita Jackson, P. additicia Jackson & Holway, Uromyces 
coordinatus Arthur, Ravenelia havanensis Arthur, and Lipospora 


tucsonensis Arthur; and a large number of new combinations. 


An imperial bureau of mycology, with Mr. E. J. Butler as 
director, has been established at Kew Gardens, England, for the 
encouragement and co-ordination of work on the diseases of 
plants caused by fungi in the British Overseas Dominions and 
Colonies. One of its functions will be to lend out to workers 


without good library facilities original papers on mycology and 
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plant pathology. For this purpose reprints, pamphlets, and bul- 
letins are more suitable than bound volumes of periodical publi- 
cations, and as these are often not available for purchase, Mr. 
Butler would be grateful to authors who have pamphlets or re- 
prints to spare, if they would present one or two copies so that 
their work may be readily brought to the notice of isolated work- 
ers in the outlying parts of the British Empire. 


A very beautifully illustrated paper by F. R. Jones and C. 
Drechsler on crownwart of alfalfa, caused by Urophlyctis Al- 
falfae, appeared in the Journal of Agricultural Research for No- 
vember 15, 1920. This disease has been found to have its origin 
in the infection of very young buds, the foliar elements of which 
develop into abnormalities not involving the mature structures of 
root or stem. Infection appears to take place only early in the 
spring, becoming easily discoverable in the latter part of March 
or in early April in northern California. The abundant develop- 
ment of the disease in the regions where it now occurs is appar- 
ently associated with excessive moisture during the period when 
infection is taking place. Any measures which can be taken to 
reduce the moisture near the surface of the soil at this time should 


reduce the disease. 


Fusarium oxysporum nicotianae is the name proposed by John- 
son in the Journal of Agricultural Research for January 3, 1921, 
for a wilt disease of tobacco found in Maryland and Ohio. The 
conditions favoring infection with the tobacco-wilt organism are 
heavy soil infestation, wounded host tissue, a relatively high soil 
temperature (28° to 31° C.), and a susceptible variety. The 
White Burley is most susceptible, and the Havana Seed and 
Cuban varities are among the most resistant. Where the disease 
threatens to become serious, growers are advised not to grow 
tobacco on the infested soils and to avoid the danger of infested 
seed beds. The most hopeful means of control appears to lie in 
the development of strains resistant to the disease within the 
various susceptible varieties. 
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An underground gasteromycete, apparently a species of Hys- 
terangium, was brought to me about the middle of February by 
Mr. L. Robba, who collected it with a trained truffle dog under 
an oak tree near White Plains, New York. The soil was not 
frozen hard, because of the mild weather and a layer of two or 
three inches of leaves, but the tiny “ puffballs” were frozen and 
made very poor specimens when dried. The spores were rather 
rough, ovoid, and distinctly umber-brown under a microscope. 
Mr. Robba naturally thought they were truffles, but he did not 
notice any odor and he recalled that his dog was not particularly 
“interested ” in the find, only scratching a little to mark the spot 
and then walking away. The plants were unearthed by scraping 
off the covering of leaves and digging about two inches into the 
soil. There must have been some odor present, otherwise the dog 
would not have been attracted. 

What we need here in the East is an army of enthusiasts like 
Mr. Parks, who would take long journeys with rake and hoe and 
explore for underground “ puffballs.” A few trained truffle dogs 


] 


would also be invaluable. This is a matter for mycological and 


botanical clubs to consider. The autumn is the best season for 


such work. 


Mr. H. E. Parks, of San Jose, California, has been collecting 


great many underground fungi during the past few years, and 


have asked him to prepare a brief account of his recent work 
for Mycotocta, During the season of 1917-1918, he reported a 
number of specimens from the Santa Cruz Mountains generically 
determined, as well as the following species: Gautieria morchelli- 
formis, buried two inches in an old road-bed; Genca Harknessii, 
on the surface of clay soil under pines; Genea Gardnerii, under 
deep leaf-humus; Psendobaldamia magnata, buried deep in wet 
soil in jungle; Tuber candidum, in loose soil under oak ; //asmo- 
myces russuloides, under deep leaf-humus; and Geopora Hark- 
nessti, on the surface of clay soil under pines. 

In January of the present year, he collected under a single iso- 
lated oak (Q. agrifolia), in an area about ten feet square, 7 


genera and 11 species of hypogaeous fungi. The genera were: 
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Melanogaster, Hysterangium, Elasmomyces, Hydnangium, Hy- 
menogaster, Genea, and Tuber. ‘The determined species were 
E, russuloides, G. Gardnerii, and T. californicum. 

In February, Mr. Parks sent me specimens of the following 
boletes : Ceriomyces flaviporus, C. tomentipes, C. viscidus, C. 
communis, C. subtomentosus, and Suillellus Eastwoodiae. tn the 


same package was a new Poria, which I have named in his honor. 
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